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UNTER, who has made fans and 


ventilators exclusively during 55 





5 S2-In Hotel Type years, is now operating; under War Produc- 





tion Board restrictions. © No more fans 
will be made after May 31 except for the Ariay, Navy and Maritime Commission. And after 
August 1 no more fans will be made during the war. © HUNTER unfilled orders now on hand 
include over 90 percent direct contracts with government agencies and the balance are mostly 


scheduled for defense projects. © HUNTER ean accept additional orders with priority ratings 


out of its limited remaining inventories. 


HUNTER FAN & VENTILATING COMPANY, INC. 


Factory: FOLTON, N. Y. 
Eastern Sales Office: New York, 92 Warren Street Western Sales Office: St. Louis, 1804 Pine Street 





General Sales Offices: Memphis, Sterick Bldg. 





Salea Offices: 
BOSTON 
CLEVELAND 
DETROIT 
KANSAS CITY 
NEW ORLEANS 
PITTSBURGH 
ST. LOUIS 


Sales Offices: 
ATLANTA 
CHICAGO 
DALLAS 
HOUSTON 

LOS ANGELES 
PHILADELPHIA 
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HYGRADE LAMP 


Here are typical sections of three fluorescent lamps of the same size, bought from dealers’ regular 
stocks, photographed in their own light and unretouched. One is a Hygrade Lamp; “B” and “’C” are 
lamps of two other manufacturers. Note the smoother, more even coating of the Hygrade Lamp. This 
is one of the many Hygrade features that insure more light, as well as more attractive appearance. 


v may be surprised to learn 
that the coating texture of a 
fluorescent ‘amp is an extremely 
important factor—not only in 
appearance, but in lumen output. 


And, thanks to unique, pioneering 
methods of applying fluorescent 
powders—Hygrade Lamps have 
a smoother coating than any other 


kind. 


Examine any Hygrade Lamp and 
you'll see what we mean. Note the 
myriads of tiny particles that cling 
to the surface in a smooth, evenly 
applied film. They provide a coat- 
ing that’s thinner, more attractive— 
just the right density for maximum 
illumination. 


But better appearance and more 
light are only part of our story. 


HYGRADE SYLVANIA CORPORATION 


Mew ligt on tawescear! 


LAMP “B” 





Note the excellent color uniformity 
of Hygrade Lamps — every lamp 
gives the same color of light. 

They remain “‘bright to the last 
inch’’; end--darkening doesn’t dim 
them before their time. 

4nd they last longer—actual service 
records prove it. 

Good 


good lighting. 


begins with 
And there’s 
no lighting quite as good as 
“fluorescent at its finest”’ 
—Hyerade Lamps in a 
Hyerade Miralume fixture 
—a complete package with 
lamp, fixture and all acces- 
sories working together — 
with no laggards anywhere, 
no obstacles to tiptop per- 
formance. 


Vision 


It’s just the sort of lighting 
industry wants and needs to- 


SALEM, MASS. 


Makers of Hygrade Incandescent Lamps, Fluorescent Lamps, Fixtures, Starters, Sockets and Sylvania Radio Tubes 


COATING 









LAMP °C” 


day, when wartime production schedules 
call for the utmost speed and precision. 


If you haven’t yet received our free 
file-size kit 
and complete technical specifications 
on all Hygrade Fluorescent Lighting 
Equipment—write today to Dept. ES-6. 


containing catalogs, prices 
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Construction* of HAZARDEX 
Assures Long, Trouble-Free Service 


Hazacode Rubber Insulation, 
600 volt thickness, N. E. C. 
Standard 


Heavy braid composed of 
paper twine and cotton threads, 
forms a strong fibrous protective 
covering over the rubber insu- 
lation 


Folded paper tape spiralled 


cushions and guards the con- 
ductors from mechanical injury 
Moisture-proofed cord fillers 
laid in interstices act as rip 
cords in stripping off the outer 
jacket 


Paper separator prevents the 
covering compounds from com- 
ing through 
Outer braid of heavy cotton 
yarn, closely woven, thoroughly 
saturated with moisture-repell- 
ing and flame-resisting com- 
pound. 





*Subject to dification to f to 
War Production Board restrictions. 








over each individual conductor - 










NEEDS NO CONDUIT 


non-meraiil neared 
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open or conceaied wo! 


The economy and simplicity 
of Hazardex installations make it un- 
usually desirable today for wiring 
within limits prescribed by the Na- 
tional Electrical Code. Protected by a 
non-metallic sheath, Hazardex can be 
used for both open and concealed 
work in locations that are reasonably 
dry and where cable will not be ex- 
posed to undue abuse. Standard wir- 
ing devices may be used. 

Let Hazard Engineers help you 
plan jobs these days. They can show 
you ways to save money... time... 
and vital materials — help the whole 


} war drive. 


HAZARD INSULATED WIRE WORKS 
DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pennsylvania 
Offices in Principal Cities 
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Insulated Wires and Cables 
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KEEP "EM FIT TO KEEP EM FIGHTING 


A.C. S.R. lines all over the country carry power to fighters on the home front. 


Proper maintenance helps assure an_uninter- 
rupted flow of power to war industries. Hi-line 
or rural line, it must be kept in service to help 
fighters on the home front get supplies to our boys 
at the battle front. Your lines certainly earn the 
attention that’s needed to keep them on the job. 

The Government has recognized this need and 
permits the purchase of maintenance materials 


for power lines under ruling P-46. 





O 


You’re not seeing much of the Alcoa men 
today who used to spread the gospel of Aluminum 
Cable Steel Reinforced; they’re assisting in the 
production of vital Aluminum Alloy war materi- 
als. But this doesn’t mean we’ve forgotten you. 
If you’re needing advice, Alcoa engineers are 
ready to serve you. 

Write ALUMINUM COMPANY OF AMERICA, 


2164 Gulf Building, Pittsburgh, Pennsylvania. 


Nooniuus Colle 


ON RURAL POWER LINES AND HI-LINES 
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“KEEP ’EM FLYING!” 


You may have heard that Hubbard and Company has gone “all out” for the duration. You may 
also have formed the opinion that such being the case, Hubbard Pole Line Hardware might have 
become one of those war-time “hard to get” commodities. 


You may be sure that we have turned over to war production, every facility that the U. S, Armed 
Forces have needed, and are working day and night to “Keep ’em flying.” Otherwise, we would 
not have earned the All-Navy “E” for production, recently awarded to us. 


But you may also rest assured that we are doing everything in our power to take care of our 
regular customers, as witness the huge stocks pictured above. In peace times our operation runs 
five eight-hour shifts per week. In these war times we are running twenty-one eight-hour shifts 
per week, Yes! we are working hard to “Keep ’em flying” but we likewise pledge every effort t> 
you, our customers, to keep the freight cars rolling to meet your needs. 


HUBBARD aw COMPANY 


PITTSBURGH . .. CHICAGO OAKLAND. . . CALIFORNIA 
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USE THESE INCOMBUSTIBLE, QUICKLY 
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t For use WITHOUT a protective casing... J-M 
Transite CONDUIT. Uniformly strong and dur- 
able, it maintains its strength and true form under 
heavy earth loads and traffic pressure without a 
concrete envelope. Highly resistant to soil corro- 
sion, unaffected by ordinary smoke, fumes and 
gases. Easy to handle and install. 


BOTH Transite CONDUIT and Transite KOR- 


For use WITH a protective casing ... DUCT are made of asbestos and cement, in- 
Transite KORDUCT, thinner-walled, lower- organic and non-metallic. They will not contribute 
priced, otherwise identical with Transite to the formation of explosive gases or fumes. Un- 
CONDUIT, saves time and money. Its long affected by electrolysis. Their smooth bores speed 
lengths cut down on the number of sections up cable installation and, because they stay smooth, 
and on the number of spacers and joints. Its cable removal is simple and easy at any time with- 
high rate of heat dissipation reduces cable- out damage to sheathings. For details and speci- 
operating temperatures, boosts capacity. fications, write for data book DS-410. 


— JM JOHNS-MANVILLE 


- Transite CONDUIT. ..Transite KORDUCT. . .Duxseal 
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INSTALLED JOHNS-MANVILLE MATERIALS 































Gm FIRE-SAFE EQUIPMENT HOUS- 
INGS—J-M Trancell is ideal for cell 
structures and equipment housings. 
Because it cannot burn, it confines oil 
fires to the cell of origin . . . protects 
adjacent cables and equipment. Be- 
ing non-metallic, it does not rust and 
minimizes condensation, Requires no 
preservative painting. Light in weight, 
supplied in large, easily handled, cut- 
to-size sheets that are installed dry. 
Any handyman can doa fast, neat job. 









PERMANENT SEALS 
FOR DUCT OPENINGS ete 
...3-M Duxseal is a plastic, 
non-hardening putty that 
seals tightly, stays plastic in 
service. Harmless to hands. 
Adheres firmly to ducts, 
cable sheaths or other clean 
metal surfaces. Remains 
unaffected by temperature 
changes or by liquids or gases 
commonly found in under- 
ground cableway systems. 





* crrective CABLE - FIREPROOFING 
...Jd-M Niagrite Asbestoment is a combi- 
nation of asbestos felt and an arc-resisting 
cement that is easily applied . . . shields 
cables from fires... cuts maintenance costs. 
Where arcing occurs, it protects adjacent 
cables and equipment from damage. 


CAREFUL INVESTIGATION of the nomical operation during emer- 
many advantages of these J-M gency conditions. For specification 
Materials will show you how they data and details, ask for Catalog 
make an important contribution to — DS-400. Johns-Manville, 22 East 
safer, more dependable, more eco- 40th Street, New York, N. Y. 


ELECTRICAL PRODUCTS 


Trancell...Cell Structures...Cable Fireproofing...Asbestos Ebony 
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This familiar trade-mark sym- 
bolizes the best efforts of mod- 
ern research and production. 


There is no unguarded moment in Anaconda's 
“‘control’’ research; the war program and our 
industry can thus count on the uniform de- 
pendability in every Anaconda wire and cable. 


EEN-MINDED technicians peer intently into metal- 
lographic microscopes, day in and day out, 
watching, watching to see that flawless metals go 
into every Anaconda wire and cable that is delivered 
to war-vital work. 


AN DA 


Unceasing control like this has earned its “keep”. 


‘For, throughout industry and now in the army and 


the navy, users have learned they can lean heavily on 
the dependability of wires and cables bearing the 
Anaconda trade-mark. And that isn’t all. 

They have recognized Anaconda research as a 
source for many product improvements and for many 
completely new developments ...such as Type CB* 
construction that outlasts ordinary shielded paper- 
lead cable three to one. This research is a boon to 


our war effort . . . it will be equally valuable to indus- 


*CB—Trade-mark Reg. U. S. Pat. Off 
42242 


try with the return of peace. 


ANACONDA WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Company 


CHICAGO Office: 20 North Wacker Drive e Sales Offices in Principal Cities 
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GENERAL OFFICES: 25 Broadway, New York City e 
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7 @ Service Equipment with 50 @ Service Equipment with 35 Amp. 





Amp. D.P.@ AC Circuit Breaker D. P. €@ AC Circuit Breaker for > 
Main and 6 S.P., AC Circuit range circuit. Also 4 S. P. branch 
Breakers. Cat. No. LC60-3B5F. circuits. Cat. No. SE41-3L7F. 










List Price $13.00. List Price $11.00. 









Pear! Gray 


—_—_—_— 
j Front Cover 
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Numbering Tag 





“ON” and “OFF™ 
Operating Handle 






Brown Bakelite 
Section 









N. FE ©. Standard 
Wiring Gutter 






Neutral Bus 













Wire Terminal 
Connector 


Galvanized Steel 
Mounting Back 





Adjustable 


Mounting Studs @ Soldertess Type 


Main Lugs 


















Code Gauge 
Galvanized ——> 
Steel Box 


Cover Fastening 
Brack 
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Combination Knock- 
outs, Top, Bottom, 
Sides and Back, to 

Meet all Requirements 






















Peas sate has 
. & is 
The heart of this equipment is ai Ss r i ° r | t 
the @ Type AC Circuit Breaker 
—a single pole breaker of unique 
design, assembly and method Defense housing will require a lot of residential building equipment. It will be needed in a hurry 
of enclosure. Each breaker is —quick delivery will count. And quick delivery you will get when you specify 
fully enclosed in moulded bake- 2 
lite. Good for long and satisfac- . e 
tory service. Type AC Circuit Breaker 




















SERVICE EQUIPMENT and LOAD CENTERS 


Their exceptionally neat appearance appeals to Architects—and Contractors like the easy wiring 
and connection features. Owners appreciate the modern protection against overload—and the 


Write for fact that there are only two handle positions — ON and OFF. 
Bulletin 63 The rust-proofed cover is finished in attractive pearl gray lacquer . . . Solderless lugs of im- 
proved type, ample knockouts and plenty of wiring space in the one-piece steel box, make for 
Sixteen pages of illustrations, easy installation .. . For alternating current—single phase two wire, single phase three wire, or 


three phase four wire, solid neutral feeder systems. .. Capacities: 15 to 50 amperes, for 120 volt 


dimensions and prices, together : 
° ted AC service. Circuit breakers are unit pole construction. Approved by Underwriters’ Laboratories. 


with suggested specifications 
(same Bulletin includes Fuse Type 
Service Equipment and Enclosed 
Cutouts)... Frank Adam Electric 
Company, St. Louis, Mo. 































FRANK ADAM ELECTRIC CO. 
semen \ ST.LOUIS, MO.U.S.A. /gumm 
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WAR-TIME SERVICE OF THE 


Adequate Wiring Program 


ECOGNIZING that the mate- 

rials of wiring have become 
the “Materials of Victory,” the Na- 
tional Adequate Wiring Bureau has 
just completed final details on a 
new wartime program. The new 
nation-wide plan of service will 
not only help conserve critical ma- 
terials, give defense home owners 
the best installation possible, and 
educate consumers, but will also 
provide opportunities for full post- 
war promotion of wiring ade- 
quacy. 

There are two phases to the Bu- 
reau’s wartime program: a Victory 
Wiring Plan for Defense Homes, 
and a “Know How” program. 

The purpose behind the Victory 
Wiring Plan is to coordinate the 
services of the electrical industry 
specialists in the residential field 
for the planning of the electrical 
installations in privately financed 
defense homes. It is anticipated 
that this will save the waste of cri- 
tical materials that occurs with the 
inexpertly planned installation, 
that it will insure the most prac- 
tical use of the critical materials 
allocated by the War Production 
Board, and that it will permit 
proper provisions to be made in 
the planning of the instal!ation for 
the future additions that will be re- 
quired to maintain adequate elec- 
trical service operation for the oc- 
cupant. 

The “Know How” program was 
designed to develop a better public 
understanding of the operation of 
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the wiring system of the home. 
Through this program, the Bureau 
hopes to save the waste of elec- 
trical energy that is caused by over- 
loading any one circuit in the house 
wiring system, to save the wasted 
time and money required to restore 
avoidable interruptions of the elec- 
trical service in the home, and to 
assure the most practical operation 
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of electric lamps and appliances es- 
sential to wartime service in the 
home. 

To the many men in the industry 
who have been wondering “What’s 
become of the adequate wiring 
program?” these wartime programs 
will be recognized as a means of 
not only accomplishing a worthy 
and much needed objective but also 
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Know how 
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C. M. Fife, chairman of the Plan Committee of the National Adequate 
Wiring Bureau, and Herbert Metz, chairman of the Bureau’s Executive 
Committee, look over the new poster which forms a part of the “Know 
How” program. Leaders of the electrical industry are enthusiastic about 
the new nationwide plan of service, developed by the National Adequate 
Wiring Bureau, which will help conserve critical materials, give defense 
home owners the best installation possible, educate consumers, and provide 
the opportunity for post-war outlets required for full wiring adequacy. 








as a means of laying the ground- 
work for post-war promotion of 
wiring adequacy. These programs 
will serve to keep the symbol and 
slogan of the National Adequate 
Wiring Program before the public. 

Already, numerous local ade- 
quate wiring bureaus have enthus- 
iastically adopted the new wiring 
program. Industry specialists 
throughout the country are taking 
on the job of showing every cus- 
tomer how his wiring works and 
thereby helping the public to use 
electriic service efficiently and 
economically, regardless of whether 
the individual’s wiring is adequate 
or not. 

This “Know How” program will 
save needless service interruptions 
and trouble calls. At the same 
time, it will help customers to a 
better understanding of the pos- 
sible effect of inadequate wiring; 
bringing home to them, in terms of 





“use,” the convenience and econ- 
omy of an adequate wiring instal- 
lation when one can again be had. 

Another industry benefit which 
should result from this program 
will be a better understanding by 
customers of the effect inadequate 
wiring may have on the operation 
of appliances. This should elimi- 
nate unfounded complaints against 
the utility and those who make and 
sell electric appliances. 

At its meeting in April, the Plan 
Committee of the National Ade- 
quate Wiring Bureau, under the 
chairmanship of C. M. Fife, West 
Penn Power Company, Pittsburgh, 
Pa., set in motion the production of 
tools with which the industry can 
do this job. The entire program 
will be based on the slogan “Check 
Your Wiring for Wartime Service.” 
The Committee approved plans for 
a new folder to contain factual 
“how to” information for consum- 


lS 
ICTORXY 


WIRING 
SXSTEMS 


Using the National Adequate Wiring Bureau’s new display posters and 
cut-out figures, these suggested window displays offer simple and ef- 
fective means of publicizing the ideas incorporated in the “Victory 


Wiring Systems” and “Know How” 


programs of the Bureau. The pro- 


grams are designed to save critical materials as well as lay the ground- 
work for post-war promotion of wiring adequacy. 
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ers. From it, customers can learn: 

1. How to determine the number 
of circuits in their homes. 

2. How to find the number of 
watts available on each circuit. 

3. What causes fuses to blow and 
circuit breakers to open. 

4. How to avoid these difficulties 
by distributing the use of lights 
and appliances. 

5. How to change fuses properly 
when necessary. 

6. The difference between 15 and 
20-ampere circuits, and their ap- 
plications, and other information of 
a similar nature. 

It is proposed that the new book- 
let be used as a basis for personal 
contacts by customer representa- 
tives of utilities, electric leagues, 
and other groups, as well as through 
the mails. 

In addition, the Plan Committee 
approved the outline of a “Manual 
of Consumer’ Information” on 
home wiring. This will be an elabo- 
ration of the information in the 
“Check Your Wiring” booklet. It 
will include a brief history of the 
residence wiring standards; ex- 
planation of wartime restrictions on 
wiring in new and existing homes, 
and the resultant need for extra 
care in using electric service now. 
Other sections will deal in detail 
with “Effect of Inadequate Wir- 
ing’; “Making the Present Wiring 
System Work”; “Protecting the 
Wiring System”; ‘“Convenienc2 
Outlets”; “Switches.” 

There will also be a_ section 
specifically directed to people liv- 
ing in defense areas and another 
section entitled “There Is No Prior- 
ity on Planning.” This section will 
point out the relation of adequate 
wiring to potential home value and 
explain how extra care now in use 
of the present wiring system can 
provide experience to guide the 
customer in planning future addi- 
tional outlet locations, or a com- 
plete new wiring layout for a future 
home. 

In order to carry the “Checék 
Your Wiring” theme throughout 
the program, the Plan Committee 
also approved layout for a poster 
which will be a reproduction of the 
front cover of the booklet. The gen- 
eral design of this poster will fol- 
low that of the one being prepared 
to point up the “Victory Wiring 
Plan.” Like the other, it will be 
printed on heavy ply board in red, 
white and blue. It will measure 
24” x 36”. Used in combination 
with the cut-out figures also avail- 
able from National Bureau Head- 
quarters, these posters will form 

(Continued on page 56) 




















Q. Good -- ELECTRICAL CONTRACTOR (= 









































Dear Uncle Sam’ 


Just a line to let you know I haven't forgotten you or those ten little outlets 
you drafted off my house wiring jobs last September. How could I forget ‘em? 








I know you're busy, but boy, so am Ii When it comes to coralling ten outlets 
from every house I wire, and still leave enough for the folks that live there 
to get by for the duration -- Mister, I've got a job. 


Maybe you noticed you're getting some extra wiring with each of those 9 
you drafted. That's on account of this here Victory Wiring Layout. Up to now, 
I wouldn't tell you what I think of those slip-stick fellows; but the guy who i 

dreamed up this system has something on the ball. Believe it or not, it works! Pe - ai 


ooms | RIC AL ; 
¥y en " o _— = | CONTRACTING 
It's this way: You say, “Gimme ten outlets off every wiring job. I say, “Okay, ont compass: | 
pal, we gotta win this war, even if I lose my shirt and pants both:" : . “it } 






So I take one of these floor plans. The way it looks when I start -~ you wouldn't 
think there was a war on! It has what it takés to keep the electric system going 
strong for the 2O years it takes to pay off your mortgage. 


But then I get like the Draft Board. I pick out the outlets that are Class 1A 
("1A Outlets” are the ones we can put back easiest.) That gives you the ten y 
drafted, 







The way 1 pick those outlets off the layout, and leav ace for 'em to come 


back to, you'd think each one was my own kidJ 


Remember the last war, when the women all put stars in the windows for the boys 
in France? Well, I want to tell you, every one of these Victory Wiring Layouts 







has at least ten signs like this:=ec-- one for each "Pighting Outiet". 

need those outlets and that extra copper now; but we're gonna win this a F.o tn 

and those outlets are coming back en they do, they can march right in and {= 

find a job waiting for ‘em -- right in use they were drafted from! Tl =<, bas 
naw 


But that isn't alli 


Then, I dope out the circuit runs to make ‘em as short as I can. That 
save that extra wiring material you're getting off each job. Some jobs I've 
saved 30 to 40 percent -- and Uncle, that ain't Hay -- that's Copper! 


Yours truly, 


dam 


P.S. And you needn't think we're not doing a good job on the rest of the wir- 
ing in the house, either! The folks living there are working for you -- 
hard’ We had to divide up the jobs of those ten drafted cutlets, until 
after the war, but nobody can say we let down on their wiring: I've got. M 
my reputation to think of: —_ 
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DEFENSE HOMES 
SSS Saws oe 
VICTORY WIRING SYSTEMS SAVE VICTORY MATERIALS VICTORY WIRING SysTems SAVE VICTORY MATERIALS VICTORY WIRING SYSTEMS SAVE 


An open letter to Uncle Sam from “A. Good, Electrical Contractor” 
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An aggressive six-point business- 
getting program that adds up to 





SERVICE PROFITS 


ROM a business made up of 

more than 75% new residential 
and commercial wiring to one com- 
posed almost 100% of carefully- 
built-up remodelling and_ repair 
work is the story of Reliance Elec- 
tric Works’ effort to shape their 
business so that it will survive the 
present emergency. 

W. F. Kersey, partner with Fred 
Zimmerman in operating this busy 
New Orleans contracting firm, 
right now is especially thankful 
that he foresaw curtailment of 
puilding and the unavailability of 
critical materials as long as eigh- 
teen months ago—when he began a 
program of converting shop facili- 
ties over to repairs, remodelling 
and general maintenance facilities 
from a space largely used for stor- 
age and a minimum of shop repairs 
before. 

“We knew that it would be diffi- 
cult to obtain materials, of course,” 
Mr. Kersey explained, “and I made 
it my business to watch building 
reports as closely as possible for an 
idea of which way to turn. When it 
became evident that all home build- 
ing sooner or later would be trans- 
ferred to strictly war industry’s 
housing and army construction, I 
chose the repair and remodelling 
market as the most logical avenue 
to carry us through the war period, 
and changed our setup completely 
to make this possible. We don’t 
expect to make as good a living 
through the war as we have when 
we had more new homes to wire 
than we could easily handle, but we 
certainly do believe that it is pos- 
sible to make our other interests 
carry us through.” 

Reliance Electric Works has been 
in business nine years. Mr. Kersey 
and his partner started out in bus- 
iness as two young electrical me- 
chanics, selecting new-home wiring 
and commercial electrical repairs as 
their principal field. They visited 
builders and contractors, “selling 
themselves” largely on the basis of 
being willing to accept a lot of jobs 
which other contractors had turned 
down, and willingness to become 
“trouble shooters” for emergency 
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repairs on industrial installations. 
Mr. Kersey adopted good wiring 
methods, and was one of the first 
contractors in New Orleans to ad- 
vertise “Adequate Wiring” instal- 
lation for new homes. How well he 
succeeded in specializing in home 
wiring may be seen from the fact 
that Reliance Electric Works re- 
ceived a contract for wiring 135 
new homes at once during 1941. 
This, incidentally, was the last 
large contract handled. 


Flat Rate Repair Service 


In addition, the company worked 
out a commercial electric repair 
service specialty which has now be- 
come an important part of their 
business. This consisted of flat rate 
guaranteed repairs on air condi- 
tioning and refrigeration equip- 
ment motors, exhaust fans, etc., for 
hundreds of stores, office buildings, 
hotels and clubs. A location in the 
middle of the downtown district 
plus quick service earned Reliance 
plenty of work in this field. 

That was the situation prior to 
the country’s entrance into the war. 
Since October, however, Reliance 
has done a complete “about face.” 
With a fair stock of electrical parts, 
wire and other supplies still on 
hand, Mr. Kersey is conserving this 
to last as long as possible, for re- 
pairing the wiring jobs he has in- 
stalled in New Orleans homes. 

“We have to keep up our good 
name,” he pointed out, “‘and conse- 
quently we are using our small stock 
of unobtainable materials for strict- 
ly remodelling and repair work.” 

Other than this, the company has 
developed a number of “substitute” 
interests which are keeping it busy. 
These, for the most part remodel- 
ling and repair, are: 


The Six-Point Program 


1. Authorized Toastmaster serv- 
ice. For three years Mr. Kersey has 
been authorized in New Orleans for 
exclusive Toastmaster appliance re- 
pairs. Formerly this amounted to 
only about 5% of the company vol- 
ume, but now with full emphasis 
being laid on upkeep of home appli- 





ances, it has become an important 
source of revenue. With a list of 
Toastmaster owners in New Or- 
leans, the Reliance company is fol- 
lowing each up by telephone sug- 
gesting that they be brought in for 
a check over, for repairs, and for 
adjustments to protect them against 
future breakdowns. 

The local utility is cooperating in 
this effort by appointing “certi- 
fied appliance repair” shops to han- 
dle such work—Reliance being one 
of the first five enrolled. In addi- 
tion, direct mail which informs the 
Toastmaster owner that Reliance 
can repair any kind of trouble, is 
going out to all users. The result is 
a steady stream of people bringing 
in toasters to the shop, and numer- 
ous calls for service in New Orleans 
homes. 

Above the domestic market, Re- 
liance is servicing Toastmaster in- 
stallations on a larger scale in res- 
taurants, on river excursion steam- 
ers, in railroad cars, and wherever 
batteries of electric toasters are 
used. Getting in touch with all such 
users, Mr. Kersey has invited them 
to make use of “‘preventive service” 
now while materials are available, 
and thus guard against total loss of 
the equipment’s value later on. A 
moderate stock of parts is kept on 
hand, and has been made “self per- 
petuating” by insisting that for 
every new part installed, an old 
part must be returned to the shop 
or factory. Many of these Reliance 
is reconditioning itself, thus keep- 
ing the parts inventory at the same 
point at all times. “We’re not ac- 
cepting any repair work where parts 
are not traded,” Mr. Kersey said. 
The fact that a couple of his com- 
petitors have closed up has almost 
doubled the amount of Toastmasters 
coming into the shop. 


General Appliance Repairs 


2. General appliance repairs. This 
field, though comparatively new to 
Reliance, has proven itself profit- 
able from the start. Mr. Kersey is 
now advertising in church newspa- 
pers, civic programs, local neighbor- 
hood newspapers and other medi- 
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ums for repair business on fans, 
waffle irons, table appliances, irons, 
sewing machines, attic fans, etc. 
His ads cost about $2.50 each, much 
lower than other mediums, and 
bring good results because “home” 
people for the most part read them. 
A new workbench with small-elec- 
trical-repair equipment has been in- 
stalled in the Reliance shop, inas- 
much as this bracket of repair 
work now amounts to about 40% 
of the shop’s activities. 

“We are attempting to obtain a 
25% profit on all shop repair work 
after costs have been paid,” Mr. 
Kersey said. “And a slightly high- 
er profit, where we must go out to 
the customer’s home. We charge 
$2.50 for any home repair call, since 
we have to pay expense of the truck, 
return trip and usually some delay 
in getting to the appliance. How- 
ever about 40% of our small-appli- 
ance work is brought in by the cus- 
tomers themselves.” During March, 
more than 300 small appliances 
were repaired. Again, the “Certi- 
fied Repair Shop” decal on the win- 
dow provided by New Orleans Pub- 
lic Service was a valuable help. 

Preventive Service 

3. Preventive service for com- 
mercial users. This has been a con- 
sistently profitable idea. Mr. Ker- 
sey and his partner, since October, 
have been going after repairs to 


appliance repair department meeting 











exhaust fans, kitchen, lavatory and 
other ventilation fans, electric mo- 
tors on air conditioning equipment, 
on kitchen and other machinery, 
and the power wiring on all of 
these. 

“We’re trying to sell the idea of 
putting every piece of equipment in 
A-1 shape now while we can obtain 
parts to do so,” Mr. Kersey said. 
“It hasn’t been difficult to put over 
this theme where owners of such 
equipment are experiencing unusual 
strain on their facilities, and usu- 
ally earning more money to spend 
for it. Hotels, for example, are 
putting all electrical wiring and 
motor equipment in perfect condi- 
tions, and giving us a lot of this 
business. We’re also pushing it 
among clubs, office buildings, 
printing firms, a wholesale glass 
house, breweries, factories, etc. 
All of them realize that their elec- 
trical equipment will have to serve 
a longer period without replace- 
ment, and are willing to consider 
putting them in tip top shape prior 
to the time when this would be- 
come emergency work.” 

Mr. Kersey and his employees 
use “slack hours” in the early 
morning or late afternoon for 
“merchandising” preventive serv- 
ice, telephoning many prospects, 
or making personal calls where 
the job looks profitable. Work 
realized runs all the way from $1 


| RIC WKS. 


Appliance service and wiring repairs are emphasized in the store front 
signs of Reliance Electric Co., of New Orleans. 
Appliance Repair Shop” sign at left indicates that this firm has an 


The “Certified Electric 


the standards set up for this group 


by New Orleans Public Service in their new appliance repair program. 
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for greasing and cleaning smal] 
exhaust fans to $75 for new con- 
nections, wiring and repair parts 
for an ice-crushing machine in a 
New Orleans hotel. A flat hourly 
rate plus parts is charged for this 
service, 90% of which has been 
sold by Mr. Kersey himself. A 
good deal of it, of course, is fol- 
low-up business on his own instal- 
lations. All such work is more 
profitable than home-appliance re- 
pairs, and now amounts to about 
one-third of Reliance’s time out- 
put. 


Electrical Sign Repairs 


4. Electrical sign construction 
and repairs. A background of five 
years in wiring and putting up 
electrically-lighted signs has been 
of inestimable value to Reliance 
under war conditions. Mr. Kersey 
went to a large New Orleans brew- 
ry, for example, and explained his 
shop’s reputation and facilities 
thoroughly, asking for a contract 
to handle all electric sign work. 
The result was a contract which 
now amounts to erection of around 
12 new brewry signs at beer par- 
lors and taverns per month. In 
addition, the company gets repair 
work on other signs, installs flood- 
lighting for them, and has won a 
lot of electrical repair business 
on “action” signs operated by elec- 
tric motors. “Any contractor can 
build up these small phases of his 
business by simply going out and 
selling himself to the user,” Mr. 
Kersey says. “Our sign business 
didn’t amount to much before | 
started trying to put it on a con- 
tract basis. Now we get large- 
seale electric repair business from 
the same firms.” 


Home Wiring Repairs 


5. Home wiring repairs and re- 
modelling. Mr. Kersey still has a 
moderate stock of wiring mate- 
rials on hand, all of which he in- 
tends to use up repairing home 
wiring. Such prospects are being 
sent “reminder” direct mail point- 
ing out that Reliance Electric 
Works installed the original job, 
and that it is ready to make re- 
pairs. Homeowners desiring extra 
outlets, adding rooms, etc., are 
contributing a steady volume of 
repair and remodelling work. 

“In most cases, we are conserv- 
ing on wire,” Mr. Kersey said. 
“Where we can cut out two or 
three inches and splice instead of 
replacing the wire, we do so, tell- 
ing the owner that it is necessary 

(Continued on page 54) 
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Sell Blackout Light Control 


Contractors in coast areas have volume 
market in outside switch installations. 


ELLING air raid safety through 
the installation of “blackout” 
switches has been a profitable ac- 
tivity of the B. & W. Electric, 
electrical contracting firm operated 
by Nate Bauer and Herman Wronk- 
er, of Miami, Fla., in the last few 
weeks. Recommended by the local 
defense council unit, and approved 
by E. C. Knox, chief of the city’s 
Electrical Inspection Division, these 
switches are designed for the em- 
ergency control of time-governed 
or continuous lighting, such as bill- 
board, sign and window-display 
illumination and “burglary protec- 
tion” lights. 
The local defense council wanted 
a lighting control system, which 
would conform to carefully-consid- 
ered specifications. It would have 
to be positive, quick to operate and 
require little in the way of “critical 
materials.” Moreover, in order to 











obtain general and immediate ac- 
ceptance by business people, the 
method used would have to be reas- 
onably inexpensive. And finally, 
the council wanted a plan whereby 
responsibility for its operation def- 
initely could be fixed. 

Working to these specifications, 
B. & B. has installed manually- 
operated switches in a considerable 
number of business places—large 
and small. These, according to 
E. A. Robinson, of B. & W., in- 
clude such diversified establish- 
ments as two chain “dime stores,” 
several women’s wear shops, a shoe 
store, a jewelry store and an iron 
foundry. Depending on the amount 
of time and material necessary, the 
customer-cost of these installations 
has run from $10 to $20 per job. 

In the local defense setup, each 
air-raid warden is responsible for 
“blacking out” his own section. To 
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Where only a small amount of lighting wattage is to be controlled from 


the outside, a two-gang combination 
been found suitable for “blackout”’ 


toggle switch and pilot light has 
control. Where heavy loads and 


several circuits are involved a magnetic contactor or group of contactors 
with push button control may be needed. A typical circuit of this kind 
is illustrated here. 
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Ellis Knox, chief electrical inspec- 


tor of Miami, Florida, checks a 
“blackout” switch—one of many 
that has been installed by B. & W. 


Electric. 


facilitate the extinguishing of 
lights in places of business, the 
control switch is set in a blue disc 
one foot in diameter. If a switch 
is installed in an alley or in a dark 
space between buildings, a 6-watt 
blue pilot light advertises its lo- 
cation. 

When “blackout switches” con- 
trolling billboard lighting are placed 
at the rear of the sign, a notice 
prominently displayed on _ its 
front indicates the switch-location. 
In suburban areas, where air-raid 
wardens have to cover a consider- 
able amount of territory, the de- 
fense council in its newspaper pub- 
licity requests passing motorists or 
pedestrans to pull all switches lo- 
cated in blue discs or showing blue 
pilot-lights in places where the 
discs cannot readily be seen. 

B. & W. has devised a time-sav- 
ing way to paint in the discs. After 
a switch is installed, a sheet-metal 
templet is centered on it and a pen- 


cil line is drawn. The _ penciled 
circle then is filled in with blue 
paint. 


If only a single “burglar light” 
or a small battery of display-lights 
are to be controlled, a 2-gang com- 
bination toggle-switch and pilot- 
light has been found to serve the 
purpose intended. Where no pilot- 
light is needed, a wall-type pull- 
switch will do the business. Photo- 
electric cells, as a means of emer- 
gency lighting-control, have also 
been approved by the defense coun- 
cil. In Metrovolitan Miami, alone, 
the council estimated that upwards 
of 3,000 “blackout switches’ would 
have to be installed. 

If window display and sign lights 
require more than one circuit, it 
may be necessary to install a mag- 

(Continued on page 48) 








rn = O&O DO = 


re ee | 








Defend Your Business Security 
With Better Management 


VERY ELEMENT of business 

operation must be brought 
into sharp focus today if the elec- 
trical contractor expects to emerge 
from this emergency in a desir- 
able financial position. He must 
watch trends carefully to be in 
a position to apply the brakes or 
shift gears when it appears neces- 
sary. The contractor who does 
not have his business affairs un- 
der fingertip control is in the 
danger zone, 

From our field experience, we 
know that many contractors are 
allergic to figures and for that 
reason, they are lax in analyzing 
business movement. Contractors, 
as a class, are mechanical-minded 
and the digging of statistical in- 
formation out of columns of fig- 
ures is often a distasteful chore 
for a man more at home with 
pliers and wires. But there is a 
way for the contractor to detour 
his natural aversion to figures or 
his inability to picture every el- 
ement of operating movement by 
reading the digits on a profit and 
loss statement or balance sheet, 
where important comparisons and 
relationships are not easy to grasp 
because the picture is. that of a 
multiplication table instead of a 
chart of operations. The solution 
of his problem is “chartography.” 

Graphs are a means of showing 
by diagram in which direction 
the various business elements are 
moving. They present informa- 
tion so clearly that the movement 
of operations over a long period 
of time can be visualized in sharp 
focus with a minimum of mind 
and eye exertion. All contractors 
should employ this form of char- 
tography to show where their bus- 
iness is heading and why. In 
these hectic times, the contractor 
must utilize every means of keep- 
ing profits in the clear. The 
graph is a big help in the at- 
tainment of that objective. 

The basis for graph construc- 
tion are the profit and loss state- 
ment, balance sheet, and cost rec- 
ords, including the stock control 
data. If presented numerically, 
these records and statements re- 
quire considerable study and an- 
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6. Charts Show the Way 
Business is Headed 


By Arthur Roberts 


This is one of a series of articles 
which will discuss various phases 
of business management from the 
viewpoint of the electrical contrac- 
tor and appliance dealer. The firs? 
article of the series appeared in 
the December 1941 issue of this 
publication. 














alysis before significant relation- 
ships and trends are revealed and 
comprehended. But when such in- 
formation is presented in the form 
of a graph, the important phases 
of operation can be seen at a 
glance and comprehended speed- 
ily, a special boon to those not 





Pie chart for Frank Reynolds, elee- 
trical contractor, prepared from his 
profit and loss statement covering 
the first 6 months of 1942. Obvi- 
ously, if different elements or op- 
erating trends are to be charted, it 
would be necessary to use addi- 
tional charts for each subject and 
this is more cumbersome than the 


use of line graphs. 


Bar diagram at right —same in 
principle as pie chart, sub-divisions 
of 100 per cent along the length 
of rectangle. For comparative pur- 
poses, this graph may be laid out, 
one alongside the other, stairstep 
fashion, , but here too, the line 
graph is more convenient. Scaling 


or spacing is easy. 


well versed in the science of ac- 
counting. Unlike the regular bus- 
iness statements, graphs show ap- 
proximations and are not designed 
for mathematical accuracy. 
There are three types of graphs 
that the contractor can use to 
advantage: (1) The pie chart, so 
named because it resembles a pie 
with different sized cuts and used 
to convey general relationships of 
parts to the whole, such as the 
distribution of the sales dollar or 
the percentage of various items 
of expense to sales. But this graph 
has limitations because a circle 
has 360 degrees, whereas business 
statistics are computed on the ba- 
sis of 100 per cent, which means 
that movement around the circle 
must be figured at 3.6 degrees for 
every 1 per cent. Rather awkward 
at times. However, for showing 
sub-divisions of one total, such as 








NET PROFIT 
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the percentages of various items 
of expense to net sales or the vari- 
ous Classifications of sales, such 
as fluorescent lighting, oil burn- 
er installations, inter-communica- 
tor systems, etc., the pie chart is 
effective, because the relative im- 
portance of the various elements 
that make up the total is clearly 
revealed. (2) The bar diagram, 
a lateral or vertical rectangle, the 
total size figured as 100 per cent 
and the relationship of parts to 
the whole figured accordingly, 
based, of course, upon the operat- 
ing figures. The width of this 
graph has no significance and is 
used for explanatory wordage or 
to heighten visualization of the 
comparisons by means of cross- 
hatching. (3) The line graph, 
which is constructed on lineal pa- 
per so ruled that figures can be 
allotted certain graduations or 
squares, according to needs. 


Useful Types of Graphs 


These graphs fall into three 
classifications: (1) the cumula- 
tive graph, in which the figures 
for the current period are added 
to the previous totals so that the 
lines are continuous from period 
to period, (2) the comparative 
graph, which embraces two or 
more movements for analysis, com- 
pares different factors within the 
same period, such as sales to re- 
ceivables, or 1941 sales to 1942 
sales, and, (8) the single purpose 
graph, which covers just one busi- 
ness factor or element, such as 
sales, output, turnover, ete. 

The scope of chartographs is 
limitless, either as to time or sub- 
ject matter. They may cover an 
entire industry, the ups and downs 
of stocks and bonds, carloadings, 
sales per line, total sales, adver- 
tising expenses compared to sales, 
the cost of materials compared to 
the cost of labor, prime cost to 
total sales, labor cost to sales, 
budgetary sales to actual sales, 
earnings to sales, potential supply 
and demand, relationship of a 
contractor’s business to the busi- 
ness movement in the entire field 
of electrical contracting and re- 
tailing, or the general business 
curve—these are just a few sub- 


jects that may be covered by 
graphs. 

For those contractors using 
them, graphs now answer more 


satisfactorily than complex state- 
ments, such questions as, “What 
is the sales increase doing to our 
fixed charges? To our variable 
charges?” “Which lines show the 
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This is a comparative graph show- 
ing the relationship between sales 
and overhead expenses for the first 
6 months of 1942, a mighty im- 
portant relationship for the elec- 
trical contractor to watch. How 
easy it is to compare sales per- 
formance with expenses by means 
of this graph? The eye gets the 
story in a jiffy—the relationship 
stands out clearly. 

Sales started at a low level in 
January, began climbing in Feb- 
ruary and reached peak in April, 
then dropped somewhat in May 
and climbed to peak again in June. 

What happened to overhead? It 
indicates an erratic movement that 
should be investigated, dropping in 
February and March when sales 
started to climb, then zooming up- 
ward in April and dropping to its 
lowest mark when sales were the 
highest for the 6 months—$5,850 
in June. This contractor should 
check up closely on his overhead. 
It doesn’t act normal. 

The horizontal line of the form 
is the time-line, to denote months 
or other periods. The vertical line 
is for spacing dollars, units, ete. 
These graduations are up to the 
graph user. In this case, the verti- 
eal line covers 12 divisions—$500 
for each division upward—$6,000 
in all. The total figure is set up 
from past experience as to sales 
volume, output, ete, If sales exceed 
the maximum figure, in this case, 
$6,000, run the lines above the 
graph to show the volume exceed- 
ing estimate. 

















greatest percentage of profit in- 
crease? Which show the least?” 
“How does our inventory-to-sales 
during this war period compare 
with the inventory-to-sales during 
peacetime operation?” “Is work- 
ing capital keeping pace with the 
sales increase?” 

How much simpler it is to vis- 
ualize these relationships the dia- 
grammatic way without being 
compelled to pore over, break 
down and compute various rela- 
tionships mathematically? 

As for the time element, graphs 
cover periods from week to week 
or more than 10 years, depending 
upon the information desired. 

In construction, the graph is as 
flexible as its scope. The small 
contractor can use it as well as 
the big contractor. Graphs may 
be any size. The most popular 
sizes for line graphs are 8'x11 
inches, letter size, and 12x18 
inches, the latter more convenient 
where four or more elements are 
charted. Keep your graphs as 
simple as possible. Too many el- 
ements or subjects will confuse 
because of the multiplicity of 
lines. We suggest that you limit 
your subjects to three per graph. 
Use different colored ink or pen- 
cil or different types of lines, 
solid, dot-and-dash, dash, dot, etc., 
to differentiate line movement for 
greater clarity. 


Great Help for Time Required 


One contractor hedged when we 
suggested graphing, arguing that, 
“It takes up too much time.” At 
the most, no more than a half- 
hour weekly of your time or your 
bookkeeper’s is required, and the 
benefits more than pay for the 
time spent. You get the informa- 
tion more comprehensively — at a 
glance. The usual general layout 
on line graphs is to place the time- 
line at the bottom and scale the 
information line vertically. 

Pie charts and bar diagrams 
may also be used for comparative 
purposes. It all depends upon re- 
quirements. Select the graph that 
gives the desired answer in the 
easiest, yet most accurate way. 

The contractor can make up his 
own or have his bookkeeper prac- 
tice chartography. Graph paper, 
sometimes called ratio paper, is 
obtainable at the stationer’s. Keep 
your graphs up-to-date. In our 
field studies, we occassionally 
come across retailers of electrical 
merchandise who are such enthus- 
iastic users of graphs that the 
walls of their offices are covered 

(Continued on page 54) 
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Pullman-like efficiency in arrangement permits G. D. Marple, of Miami, 
to operate a profitable appliance repair business in space only 15 ft. by 
30 ft. in size. The attractive front of his small store, in downtown Miami, 
together with such aids as a large stock of used appliances from which 
parts may be robbed and equipment for repair of damaged parts, are all 
factors in the profitable volume he has developed in service work. 


Selling Appliance Service 


This “‘step-child” of the appliance field 
may prove to be a business “‘life-saver.”’ 


Y MEANS of mechanical re- 
| ace er scl and good mer- 
chandising, G. D. Marple, of Miami, 
has built up a husky young business 
in small-appliance servicing, a field 
of effort which many electrical 
dealers formerly regarded as a 
“step child” but which is proving 
to be a life saver in these days of 
all-out war production. 

Starting from scratch less than 
a year ago, he already has turned 
out between 2,000 and 3,000 re- 
pair jobs on electrical toasters, 
irons, coffee makers, clocks and 
waffle bakers. 

“Greater Miami residents,” ex- 
plains Mr. Marple, “have become 
too accustomed to the convenience 
of electrical appliances to give them 
up easily. If they can’t replace old 
ones which fail to function, they 
will try to have them repaired.” 

Last summer, when the local 
utility discontinued its appliance 
repair-service, Mr. Marple who had 
been connected with that depart- 
ment of the company’s business for 
many years decided to open an ap- 
pliance repair-shop of his own. At 
the outset, he faced two major prob- 
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lems: he must have jobs in volume 
and the parts necessary to do the 
work after he got it. Even then, 
the situation of some electrical ma- 
terials was getting a bit “tight.” 
He knew that it would take time 
to develop a clientele among users, 
so he planned to begin his operation 
by servicing small appliances for 
department, drug and jewelry stores 
and electrical dealers who sell this 
type of merchandise but who have 
no repair facilities. With this 
thought in mind, he leased a small 
store right in the heart of Miami’s 
downtown shopping district. 


Only Small Space Required 


Having only a floor area of 15 
feet by 30 feet, originally, he di- 
vided it about equally into a “sales” 
and a “repair” department. He 
then increased the available space 
in the latter almost 50% by con- 
structing a “mezzanine” which he 
uses for storing excess stock. 

In spite of its limited area, his 
shop has a Pullman-like efficiency. 
Shelves and bins line the walls. His 
work bench extends the full width 
of the room at its farther side. 


‘ 


Behind his bench, and separated 
from it by a narrow aisle, he lo- 
cated a 10-foot long, glass-front 
cabinet for small repair parts. 
These he can reach from his place 
at the bench by merely swinging 
around on his revolving stool. 

Mr. Marple arranged his small 
salesroom with the same knack for 
space-utilization. In his “store” 
he has a 7-foot counter, a small but 
well-chosen display of minor appli- 
ances, and a “lighting center’. Mrs. 
Marple serves as “sales force,” 
waiting on customers for merchan- 
dise or repairs, and answering the 
telephone. The latter is busy a 
good part of the time with incom- 
ing calls. Most of these are queries 
as to whether or not certain re- 
pairs can be made and other details 
in connection with the job. 

As merchandising aids, Mr. 
Marple installed a neon sign and 
air-conditioning. Two small ‘‘Mobil- 
aires” keep the premises at a com- 
fortable temperature, encouraging 
business and stepping up his own 
working efficiency. 

When he first began business, 
Mr. Marple foresaw a_ probable 
shortage of electrical materials. 
Therefore, as far as he could, he 
stocked up on necessary items. 
However, he realized that if the 
Nation should become actively in- 
volved in the War, and there should 
be a drastic cut in the flow of elec- 
trical maintenance supplies, the 
stock he had accumulated conceiv- 
ably would not last him for the 
“duration.” To overcome this po- 
tential “bottleneck”, he set about 
acquiring from available sources a 
sizeable quantity of used appliances. 
From these he can “rob” replace- 
ment parts and thus avoid dipping 
into inventory. And he is not too 
dependent on even this source of 
supply. Often, he can repair a part 
instead of replacing it. He has 
a small acetylene welding outfit 
which he frequently uses for this 
purpose. Another piece of equip- 
ment he finds useful is a combi- 
nation grinder and buffer powered 
by a 1/4-hp motor. 

Not always is a new or repaired 
part necessary. South Florida’s 
climate is somewhat hard on elec- 
trical appliances, particularly elec- 
tric clocks. Connections have a 
tendency to corrode. There is a 
nice business volume in recondition- 
ing clocks. Locally, these have been 
“best sellers” but few of the stores 
or dealers who sell them have the 
equipment or “know how” to serv- 
ice them. So Marple gets much of 
this repair business. 
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Manufacturers Will Help 


Cooperation to be extended dealers in 





developing profitable service business 


STREAMLINED appliance 
Peters plan designed to im- 
prove service facilities to the con- 
sumer, and at the same time to 
cooperate fully with the War Pro- 
duction Board’s material conserva- 
tion effort by conserving replace- 
ment parts for use in making es- 
sential replacements only, was an- 
nounced and interpreted by W. C. 
Noll, General Electric appliance 
service manager, during a recent 
three-day conference of appliance 
and merchandise department ex- 
ecutives, district managers and 
product service men in Bridgeport, 
Conn, 

The plan applies to all G.E. 
household appliances, both major 
and traffic, with the exception of 
furnaces, air conditioning and ra- 
dio. The advisability of expanding 
the program to include furnaces 
and air conditioning is being stud- 
ied. A separate streamlined serv- 
ice program will be announced 
soon by the radio, television and 
electronics department. 

Development of the new pro- 
gram, the product of a great deal 
of study and experience, resulted 
from the determination that serv- 
ice facilities should be improved 
in order to help distributors and 
dealers to “keep ’em working.” 
C. E. Wilson, G.E. president, is 
enthusiastic in his approval. Like 
many other developments inspired 
by war necessity, the new plan 
will mean a permanently improved 
system of appliance service to the 
public. 


Appliance Service Centers 


The plan calls for the establish- 
ment of G.E. owned regional ap- 
pliance service centers in various 
sections of the country, each re- 
gional center serving as a pool of 
replacement parts and repair fa- 
cilities for several distributor- 
ships. Regional appliance service 
centers are now being established 
in San Francisco, Boston and At- 
lanta. Others will follow. 
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It was clearly explained at the 
Bridgeport conference that the 
new plan need not interfere in any 
way with already well established 
and smoothly functioning distrib- 
utor service facilities. Functions 
of the regional appliance service 
center will vary in accordance 
with the particular problems and 
requirements of the areas which 
they serve. Some distributors, par- 
ticularly in metropolitan areas, 
may call on the appliance service 
center for parts only. Other dis- 
tributors will encourage their ap- 
pliance service center dealerships 
(qualified servicing dealers) to 
make use of the regional appli- 
ance service center not only for 
parts, but also for service facili- 
ties over and above the standard 
services performed by qualified 
dealerships. 

Each distributor within service 
distance of the regional appliance 


service center will have the ad- 
vantage of a more complete stock 
of replacement parts than he 
might have been able to maintain, 
and he will not be required to 
have a large investment tied up 
in parts. 

Moreover, there will be fewer 
replacement parts lying unused on 
the shelves of one regional appli- 
anc service center, than would be 
required to fill the shelves of each 
of several distributorships. There- 
fore, the plan requires a smaller 
backlog of parts in each region, 
thus conserving parts for the cus- 
tomers who need them. 


Local Service Centers 


Dealers who are in a position to 
offer adequate repair facilities in 
accordance with minimum stan- 
dards outlined in the plan, will 
be authorized as local appliance 
service centers in their communi- 





Participating in the development and presentation of General Electric’s 

appliance service center plan were (left to right) H. L. Andrews, vice 

president and manager of appliance and merchandise department, Carl 

M. Snyder, assistant manager of the department, and W. C. Noll, appli- 
ance service manager. 
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ties. A complete course of in- 
struction will be given to the per- 
sonnel of dealerships appointed. 
Training films and other instruc- 
tion courses have already been 
prepared, and the first training 
courses will start immediately. All 
the materials required for the 
training courses are available in 
a complete package. 

A dealership authorized as a 
local G.E. appliance service center 
will be identified by a sign or a 
decalcomania. This will establish 
his store as the headquarters for 
service on practically all appli- 
ances, plus complete service in- 
formation and cooperation on any 
appliance he does not handle. 

Some of the requirements which 
must be met by a dealer before he 
can qualify as a local appliance 
service center are the following: 
(1) maintain adequate trained 
personnel; (2) maintain an ade- 
quate stock of supply parts on all 
products which he services; (3) 
maintain a repair shop equipped 
to make minimum standard re- 
pairs; (4) maintain installation 
and service records; (5) maintain 
and keep up-to-date a complete 
file of G.E. service manuals, price 
lists and catalogs; (6) courteous- 
ly handle calls for service he is not 
equipped to render (this means 
either sub-letting the service job 
to the nearest qualified shop, or 
furnishing complete information 
to the customer on the nearest 





qualified repair station); (7) ade- 
quately identify his store as a 
headquarters for G.E. service and 
to thoroughly establish this iden- 
tification through advertising; 
(8) equip all service personnel 
with an adequate supply of tools. 


How the Plan Works 


For example, let’s suppose that 
Dealer Jones, in Jacksonville, Fla., 
is identified as a local G.E. ap- 
pliance service center. He han- 
dles a fairly complete line of G.E. 
appliances and can make all of the 
repairs required in the minimum 
standards for local appliance cen- 
ters. Let’s suppose that Mr. Smith 
comes in to Dealer Jones with a 
number of G.E. appliances which 
were broken when a moving van 
crashed over an embankment. Mrs. 
Smith’s list of broken appliances 
includes a_ refrigerator, range, 
cleaner, fan, clock, and radio. 

Dealer Jones has on hand the 
most commonly called for repair 
parts on most of the appliances. 
But in the accident, several of 
Mrs. Smith’s appliances suffered 
unusual damage. Dealer Jones, 
through his distributor, orders 
from the regional appliance serv- 
ice center in Atlanta, a list of the 
parts needed for repairs which he 
can make. The parts are shipped 
the same day if the order reaches 
the service center before 4 p.m., 
and the parts arrive at Dealer 
Jones’ store the following day. 
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(Each regional G.E. appliance 
service center aims to give over- 
night service on parts to any point 
in the region which it serves.) 

A few repairs on the range are 
of major character, and they re- 
quire heavy, expensive equipment. 
Dealer Jones ships those jobs to 
the regional appliance service cen- 
ter in Boston. 

Dealer Jones doesn’t sell clocks, 
but he must have on hand full 
information on the repair of Mrs. 
Smith’s G.E. clock. He may either 
sublet the clock repair to the 
nearest authorized G.E. clock re- 
pair shop, or he may give Mrs. 
Smith full information on where 
to take it, whichever course is of 
greatest service to Mrs. Smith. 

Mrs. Smith’s radio is easily han- 
dled, because Dealer Jones hap- 
pens to be a qualified G.E. radio 
service shop, besides being the lo- 
cal appliance service center. If 
this were not the case, he would 
sublet the radio repair to a qual- 
ified G.E. shop, or give Mrs. Smith 
full information. 


Rebuilding Sealed Units 


General Electric’s primary pur- 
pose in the new service plan, ac- 
cording to Mr. Noll, is to supply 
“restored service” to customers 
whose appliances fail during the 
war emergency. G.E. is not in- 
terested in rebuilding for indis- 
criminate resale old refrigerator 

(Continued on page 53) 
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ALLYING behind the slogan, 

“Our No. 1 Job: Help America 
Win the War!”, the Arkansas 
Power & Light Company is break- 
ing all records in its participation 
in the war program. 

One of its outstanding features is 
the Customer Service Program, at 
present being enlarged. This pro- 
gram is conducted by the Sales 
Department, under the direction of 
P. C. Tucker, general sales man- 
ager, assisted by J. F. Touhey and 
Max Sudduth, his assistants. All 
members of former sales force are 
engaged in this work, which is a 
house-to-house canvass of all cus- 
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Utility Salesmen Reorganized 
for Customer Service Plan 


tomers. Customer Service Repre- 
sentatives explain service bills 
and analyze various services made 
available. Any and all questions 
regarding operation of the com- 
pany are explained with the aid of 
a completely illustrated portfolio 
carried by these representatives. 

Because of priority and other re- 
gulations, the company has gone 
entirely out of the sales field, and 
is concentrating upon aiding deal- 
ers, who are finding the going tough 
because of government limitations. 

A feature of the Customer Serv- 
ice Program includes reports on 
conditions of all appliances of cus- 
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tomers. This information is passed 
on to dealers with the thought of 
furnishing them with prospects for 
service repairs. 

Home Service Department wo- 
men of the company are partici- 


pating in the Customer Service 
Program, centering their efforts 


largely on new customers who have 
never been served by the company. 
Like the men working on the pro- 
gram, they are armed with illus- 
trated portfolio, and explain va- 
rious questions, while presenting 
information about service and 
rates. 

So. helpful has this Customer 
Service Program been that a sec- 
ond training school to prepare 25 
new Customer Service Represent- 
atives was started April 14 in 
Little Rock. At this school, a com- 
plete history of the company, and 
detailed explanations of its varied 
operations were given. 

The Home Service Department is 
also participating in the federal 
“Food For Victory” campaign, 
teaching the proper preparation of 
foods to obtain maximum benefits. 
Two new members have been ad- 
ded to the Home Service Depart- 
ment, bringing to six the total wo- 
men in this work. 

To enable employes to exert 
maximum efforts toward winning 
the war, the company has revived 
Exciter, monthly publication edited 
by A. G. Whidden, advertising man- 
ager for the company. 

Another employe aid inaugurat- 
ed is an information bulletin, issued 
at frequent intervals to keep em- 
ployes informed on timely develop- 
ments, as well as to instruct them 
in company policies and plans. 

As a further war effort, an en- 
tirely new and long-range adver- 
tising program has been worked 
out, under the supervision of the 
S. M. Brooks Advertising Agency, 
Little Rock. This program calls 
for a greatly increased use of news- 
paper and radio media, a continua- 
tion of the billboard uses, and ex- 
panded direct by mail advertising. 

Throughout all advertising the 
slogan, “Our No. 1 Job: Help 
America Win the War!” predomi- 
nates. 


Getting out of the appliance 
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The sales force of the Arkansas Power 
and Light Co. has been transferred to 
an expanded activity—the Customer 
Service Program. This program in- 
cludes a house-to-house canvass of all 
customers. Customer service repre- 
sentatives explain service bills, get in- 
formation as to condition of appli- 
ances, and help customers with their 
electrical service problems. Report 
forms used are shown here. 





business entirely made it necessary 
for the company to take care of 
window and sales floor space left 
vacant. Attractive patriotic de- 
signs urging purchase of defense 
bonds and stamps, telling the in- 
dustry’s story of preparedness for 
the armament program, and urging 
care in use of appliances for the 
duration have been arranged. 
Special window displays, consisting 
of small scale model billboards, 
were ordered manufactured for this 
purpose. 

Outstanding among its accom- 
plishments has been the formation 
of a gigantic Southwest Power 
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Pool, embracing 11 companies, 
which will make available to the 
pool some 1,500,000 kilowatts of 
“apacity with a reserve at the date 
of formation of some 200,000 kilo- 
watts. Utilizing all power re- 
sources in the territory included in 
the pool, this power increase will 
come about entirely through inter- 
connection that will take advantage 
of the wide load diversity of the 
affected companies. 

Utilizing its own funds, the Ar- 
kansas Power & Light company is 
building two of the major trans- 
mission lines necessary to connect 
the power pool companies. One of 
these extends from Norfolk, Ark., 
to Ozark Beach, Mo., to connect 
with the Empire District Electric 
Company, and the other extends 
from the company’s Remmel hydro- 
electric station to Ashdown, Ark., 
to connect with the Southwest Gas 
& Electric Company. 

Operation of this tremendous 
pool will be under an Operating 
Committee, composed of representa- 
(Continued on page 52) 
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High priority rating simplifies 


electrical contractor’s task in 


Wiring for Food Processing 


ANK AND BOMBER manu- 
facturing plants are not the 
only ones with high priority rat- 
ings. Contractors are finding out 
that it pays to examine prospective 
jobs carefully for priority advan- 
tages, rather than depend on hear- 
say evidence as to the shortage of 
material. Food plants of all kinds 
rate high priorities and contractors 
will find full government coopera- 
tion in supplying material—many 
times helping to speed up deliveries 
so there will be no delay in food 
production, packing and handling. 
Such a job was the new packing 
plant for tomatoes and cucumbers 
just finished at Ruskin, Florida, 
for the Ruskin Vegetable Coopera- 
tive, which is handling the produc- 
tion of stake tomatoes from 900 
acres and cucumbers from 400 
acres. Capacity of the plant is 30 
cars of tomatoes daily, 630 lugs to 
the car. 

Florida has two tomato seasons 
a year and when the tomatoes are 
ready to pick the plant runs day 
and night. Any delays due to closed 
down machinery, overloaded wiring, 
constant fuse blowing or circuit 
breaker tripping, incessant motor 
shutoffs from thermal overload 
units, soon run _ into excessive 
money loss. 

Wiring and machinery, motors 
and equipment for this plant were 
chosen and designed to avoid such 
delays and obtain maximum pro- 
duction essential to handling the 
crop during the short season. 

W. C. Caruthers, electrical con- 
tractor and chairman of the na- 
tionally known annual tomato fes- 
tival at Ruskin, Florida, has just 
finished a rushed job of wiring 
on the new $100,000 tomato pack- 
ing plant. In fact, Mr. Caruthers 
was loading up his tools to go home 
about the time the first tomatoes 
were unloaded. 

Tomatoes and wars wait for no 
man. While the tomatoes on the 
vine were getting ready for pick- 
ing, Mr. Caruthers was busy wiring 
the new plant and getting ready 
for war. By this time he may be 
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on the high seas looking for Nazi 
periscopes. He was formerly an 
officer in the navy and the day this 
writer visited the plant, Mr. 
Caruthers was being examined for 
a naval commission. 

But neither tomatoes or war kept 
the electrical contract from being 
finished on time, and despite the 
fact the job was rushed from be- 
ginning to end, he kept ahead of 
all demands by the proper selection 
of material and intelligent planning 
of the work. 

The new tomato plant at Ruskin, 
besides being one of the largest and 
most modern packing plants, con- 
tains much specially designed pack- 
ing machinery. 

All the wiring in the plant, both 
the 110-volt lighting circuits and 
the 220-volt three-phase power 
circuits, was run in exposed thin- 
wall conduit. Three-phase, 220-volt 
circuits were extended to 38 
separate motors, ranging in horse- 
power from one-half to 7144. Full 
load current totals 400 amperes. 


All branch lines from distribution 
panels were underloaded to allow 
for future demands and plenty of 
room was left on all panels for new 
branches. 

The tomatoeos are washed, grad- 
ed and sized by a machine stretch- 
ing almost the full length of the 
150-foot by 350-foot building. 

Tomatoes must be handled gently 
to prevent bruise and breaking of 
the skin which would cause spoilage 
in transit. They are delivered to 
the receiving end of the building 
by trucks from the nearby tomato 
fields. They come to the plant in 
field boxes which are loaded on the 
field box carrier, a belt conveyor 
19 feet long. When the boxes ar- 
rive at the loading end of the grad- 
ing and cleaning machine they are 
dumped into the hopper. Empty 
boxes are pitched back on the field 
box carrier which takes them out 
at the other end of the building, 
where the truck driver who brought 
them picks them up and takes them 
back to the field to be filled again. 








This ingenious motor installation idea permits the use of a four-step 
V-belt pulley to obtain four reduction speeds with but a single size of 
V-belt. The motor is mounted on a simple hinge which allows it to move 
up and down to compensate for small or large pulley in the belt. Tension 
is maintained by a coil spring which maintains belt tension at approxi- 
mately the same point regardless of which of the four step pulleys are 
used. The hinge also permits the motor to move laterally enough to 
allow any step of the four step pulley to be aligned with the driven pulley. 
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The field box conveyor is operat- 
ed by two motors of 1 hp and %4 
hp and the conveyor speed is such 
that it will dump 400 field boxes 
per hour. 

The tomato packing machine 
itself, which is manufactured in 
Texas, is built in units, and there 
are three complete units in the 
Ruskin plant. 

Each unit is operated by 8 sep- 
arate motors and each unit has its 
own switchboard, on which are 
mounted the controls. Each motor 
in a unit is separately and individ- 
ually controlled by manually oper- 
ated across-the-line push-button 
switches. All motors are provided 
with thermal overload cutouts and 
the unit switchboard contains a 
fuse panel with 30-ampere cart- 
ridge fuses for all motor lines. The 
main line on the unit panel is 
equipped with an automatic cir- 
cuit breaker. 

When the plant is in operation, 
the head grader stands on a plat- 
form in front of the unit switch- 
board, from which position he can 
see all parts of the unit and the 
work being done by the eight 
motors. When one section clogs up, 
or “gets out of line” in the par- 
lance of tomato packing, the head 
grader pushes the proper buttons 
to stop the motors necessary to pre- 
vent further clogging, damage to 
tomatoes, or expensive delay. For 
instance, the elevator to the washer 
might “get out of line” and he 
would stop that motor, allowing the 
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Part of the grading section of a tomato packing machine is shown here. 
In equipment of this kind, each motor performs a separate operation in 
the unit. For example, one motor drives the washer and elevator which 


deposits washed tomatoes on the sizer belt. 


Another motor drives the 


sizer belts which are of rubber and canvas and have holes in them of the 
proper size to allow tomatoes to drop through onto delivery belts on 
which the graded tomatoes are carried to a distributing belt. 


other seven motors to continue their 
work, and thus keep the tomatoes 
in the rest of the mahine on the 
way to the packing crates at the 
regular speed. 

Each motor performs a separate 
operation in the unit. For instance, 
one motor drives the washer and 
elevator which deposits washed to- 
matoes on the sizer belts. Another 


Switchboards like this control each tomato grading and washing machine. 

Each unit is operated by eight separate motors and each has its own 

switchboard including eight manual across-the-line push-buttons located 

so that the head grader can see all parts of the unit. The push-buttons 

enable him to stop any of the eight motors immediately when one section 
of the machine clogs up. 
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motor drives the sizer belts, which 
are of rubber and canvas, about 
36 inches wide, and cut with prop- 
erly sized holes to allow sized to- 
matoes to drop through onto de- 
livery belts, from which the graded 
tomatoes are carried to a distrib- 
uting belt. 

Thus it is essential to efficient 
operation that the head grader have 
instant control of each motor. 
Sturdy switches and carefree wir- 
ing are equally important. 

Tomatoes are graded into three 
shipping grades, No. 1, No. 2 and 
No. 3, all automatically obtained 
by running them through the sizer 
belts. Culls are dropped on an ele- 
vator and conveyor belt from more 
than a dozen positions on each unit 
and are carried outside where they 
are dumped in a cull hopper. 

The distributing belt is 122 feet 
long, 36 inches wide and made of 
4-ply cotton. It has an automatic 
tension obtained by a loop and a 
weight which keeps the belt at the 
proper tension at all times. This 
belt distributes the tomatoes in 
four rows to the packers who re- 
ceive them in a padded bin. They 
pack the shipping boxes from these 
bins. Packers also watch for culls 
which they drop into a pipe located 
at each bin, which takes them to 
the cull conveyor. Patented au- 
tomatic deflectors scrape the top 
of the distributor belt, facilitating 

(Continued on page 52) 
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Industrial Wiring Practice 





Part 6—The application of the voltage regulation 
discussion in the preceding articles of this series 
to an actual industrial installation is presented. 


HE VARIOUS IDEAS present- 
T ed in the previous five art- 
icles will be correlated in this part 
of the discussion by a design of 
a wiring system based on an 
actual practical installation. Fig- 
ure 17 shows, diagramatically, a 
feeder extension to the welding 
section of a manufacturing plant. 
This feeder is to operate one 
hundred motor-generator welding 
sets rated as follows: induction 
motors, three-phase, 220 volts, 58 
amperes; d-c generators, 2 wire, 
40 volts, 300 amperes. Based on 
code requirements the feeder must 
have a minimum capacity equal to 
125% of the running current of 
the largest motor plus the running 
currents of all the other motors, 
thus the total feeder capacity re- 
quired is (1.25 x 58) + (99 x 58) 

5814.5 amperes. 

Various tests on this type of a 
load show that at no time is there 
more than half of the total load 
in operation. A design factor of 
50% for demand may be safely as- 
sumed and used in the calcula- 
tions. (Actually, it will be found 
that a demand factor of 40% will 
be sufficient for this type of load.) 
Therefore, the feeder for this in- 
stallation must be large enough to 
carry 4% x 5814 amperes or 2907 
amperes. 

Three types of construction may 
be used for the feeder installation: 
cables in conduit, open cables on 
insulated racks, or busway. The 
feeder design will be made on the 
basis of each type of construction 
so that a comparison may be made 
of the basic electrical characteris- 
tics and of the prime costs of each 
type. 

The use of cables in conduit will 
permit the installation of many 
combinations of wire sizes and in- 
sulation types. Since this partic- 
ular building will be well venti- 
lated and dry, Type AVA insulat- 
ed wire will be selected. This 
will give a very fine ratio of car- 
rying capacity to circular mil area. 
Also, it will illustrate the use of 
a type of wire insulation for which 
there may be a greater demand 
due to the shortage of rubber. 
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By B. Z. Segall 


Five circuits of 750,000 cir mil 
Type AVA wire will provide am- 
ple capacity for this feeder. From 
Table 1 of the National Electrical 
Code it will be seen that the car- 
rying capacity for this size and 
type of wire is 582 amperes. Five 
circuits will carry 5 x 582 or 2910 
amperes. 

Referring to Table 17 of the 
Code, it will be noted that 750,000 
cir mil Type AVA cable has a 
cross sectional area of 1.35 square 
inches. Three cables in a conduit 
will, therefore, occupy 3 x 1.35 
4.05 square inches. Since three 
cables in a conduit should not oc- 
cupy more than 40% of the con- 
duit area, the minimum conduit 
area is 4.05/.4 10.125 square 
inches. A 3%-inch conduit has 
9.9 square inches and a 4-inch, 
12.72 square inches. The feeder 
must be extended in five 4-inch 
conduit lines with three 750,000 


cir mil Type AVA cables in each 
conduit line. 

An interim revision of the Code 
rule for conductors in multiple 
permits conductors 1/0 to 500,000 
cir mil to be paralleled. The 
limit of 500,000 cir mil is imposed 
in an effort to standardize on this 
size as a maximum. This new 
rule further provides that the use 
of larger sized cables in multiple 
will require special permission 
from the local code enforcing au- 
thority. There is no reason to be- 
lieve that this would not be grant- 
ed in this case. The 750,000 cir 
mil size was selected so as to bring 
out this particular point with ref- 
erence to this new code rule. 

It should be pointed out that 
the interim revision, in addition, 
sets up definite standards for the 
installation of cables in multiple. 

These are substantially the same 
as discussed in the previous art- 
icles but will be repeated for em- 
phasis. Cables must have the same 
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Fig. 17. Voltage regulation and initial cost of various types of wiring are 
investigated in the accompanying article for this feeder extension to the 
welding section of a manufacturing plant. The study is based on the facts 
presented in the previous five articles of this series on industrial wiring. 
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length; have the same circular 

mil area; have the same type of 
insulation; be kept to the mini- 
mum number for type of insula: 
tion used; and terminate at both 
ends in pressure connectors so ar- 
ranged as to insure equal current 
division between all conductors. 

Redesigning on the basis of 
500,000 cir mil Type AVA cable, 
it will be found from Table 1 of 
the Code that this size wire will 
carry 468 amperes. Therefore, 
the minimum number of circuits 
required is 2907/468 = 7. Three 
500,000 cir mil Type AVA cables 
occupy 3 x .995 square inches 
(Table 17) = 2.985 square inches. 
The minimum conduit area is 
2.985/4 7.4625 square inches. 
From Table 19 of the Code, it will 
be seen that 3%-inch conduit will 
have to be used. 

To summarize, seven circuits, 
each consisting of three 500,000 
cir mil Type AVA wires in 34- 
inch conduit can be used with full 
code recognition. Five circuits, 
each consisting of three 750,000 
cir mil Type AVA wires in 4-inch 
conduit may be used by special 
permission. In either case, it 
should be emphasized again that 
each conduit line must contain a 
wire connected to each phase, re- 
spectively. 

Continuing the design on the 
basis of the 500,000 cir mil size, 
Table 17 of the Code shows the di- 
ameter of this cable to be 1'%- 
inch. It will be assumed that the 
equivalent spacing will be about 
14-inch. This is a safe assump- 
tion since the spacing of the cables 
within the conduit will not be 
quite symmetrical nor equidistant 
throughout the conduit. 

The resistance of 500,000 cir mil 
cable is .0222 ohms per 1000 feet 
and the reactance for 1%-inch 
spacing is .03901 ohms per 1000 
feet.* 


*Tables showing resistance and re- 
actance for various sizes of cables 
and equivalent spacings appear in 
numerous electrical handbooks and 
texts. The reader is especially refer- 
red to the NELA Relay Handbook and 
the NELA Overhead and _ Under- 
ground Systems Reference Books. An 
elaborate set of voltage drop charts 
were printed in the September 1941 
issue of the “General Electric Re- 
view.’’ Convenient slide rules for volt- 
age drop calculations have been de- 
veloped by several electrical manu- 
facturers, including General Electric 
Co., Bull Dog Electric Products Co., 
and General Cable Corp. Voltage drop 
for a given set of conditions is obtain- 
ed by making a few simple settings. 
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Tabulation of System Regulation and Costs 








System Voltage Estimated Prime Costs 

Supply Load = Drop Material Labor Total 

Cable in Conduit 225.9 220.0 5.9 $6000 $1000 $7000 
Open Cables on Racks 237.0 220.0 17.0 3500 700 4200 
Busways 224.6 220.0 4.6 5500 850 6350 





The above values are for each 
conductor and since there are sev- 
en conductors in parallel, the re- 
sistance and reactance per phase 
would be equal to 1/7 of these 
values. The combined paralleled 
resistance .0222/7 .00317 
ohms per 1000 feet and reactance 


.03901/7 .00557 ohms per 
1000 feet. The IR drop per phase 
for the 200 foot run 2907 x 


1.8 volts, and the IX 
- 2907 x .00557 x 


.00317 x .2 
drop per phase 
Z 3.2 volts. 

The load power factor for this 
type of load without capacitors 
averages about 50%, which corre- 
sponds to a phase angle of 60°, i.e., 
cosine of 60° .5, and the cor- 
responding sine is .866. To in- 
sure 220 volts at the distribution 
cabinet end of the feeder, the min- 
imum voltage calculated below 
must be maintained at the supply 
end to compensate for the various 


ary 3-wire racks, each circuit will 
have a flat spacing of four inches 
between adjacent conductors and 
eight inches between the two out- 
er cables. The equivalent spacing 
for each circuit 4x 1.26 5.04 
inches. For 500,000 cir mil cable, 
so spaced, the reactance will be 
.06647 ohms per 1000 feet. 

The resistance per conductor, as 
found for the first type of instal- 
lation, was .0222 ohms per 1000 
feet. Since there are now four 
cables per phase, the paralleled 
resistance is equal to 4, of this 
value or .00555 ohms per 1000 feet. 
The reactance per phase, similar- 
ly, is equal to 14 of .06647 or .01662 
ohms per 1000 feet. Voltage drops 
for 200 foot runs are: IR 2907 
x .00555 x 200/1000 3.2 volts, 
and IX = 2907 x .01662 x 200/1000 

9.7 volts. For 50% power fac- 
tor load conditions the supply 
voltage to neutral is 





Vv (66.7)? + 





= y (220/1.73 X .5 4 
(119.72)? 
137.0 volts 


3.2)? + (220/1.73 X .866 + 9.7)? 





line drops at time of maximum 
demand: 


supply voltage to neutral 
= y (220/1.73 X .5 + 
= vy (65.3)? + (113.2)? 
130.6 volts 


The supply voltage between 
phases is 1.73 x 130.6 = 225.9 volts. 

The second method of installa- 
tion will permit a higher current 
carrying capacity for the wire 
since the conductors are to be in- 
stalled open on racked insulators. 
Table 2 of the Code shows that 
765 amperes may be carried by 
the 500,000 cir mil Type AVA 
cable under these conditions. The 
minimum number of circuits to 
carry the load of 2907 amperes 
will be four, i.e., 2907765 3.8 
volts, necessitating four circuits 
whose current-carrying capacity 
will be 4 x 765 3060 amperes. 

Installed on heavy type second- 


voltage between 
237.0 volts. 


The supply 
phases is 1.73 x 137 





1.8)? + (220/1. 


73 X .866 + 


3.2)? 








The third method is based on the 
installation of busways. A three 
thousand ampere bus will be large 
enough for this feeder. There are 
several types of busways available 
for such installations. However, 
only the low reactance types will 
be considered here. One manu- 
facturer of low reactance busway 
gives the following values for 
their type of bus: resistance of 
3000-ampere bus .000475 ohms 
per 100 feet, and reactance of 3000- 
ampere bus .000312 ohms per 
100 feet. It should be noted that 
the reactance is less than the re- 
sistance in spite of the relatively 

(Continued on page 50) 
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Installation and Maintenance 


Bus-Drop Cable 


Saves Materials 


A new nonrubber flexible Flame- 
nol Bus-drop Cable for 600-volt 
branch circuits has been announced 
by the General Electric Company. 

By use of this low-cost bus-drop 
cable, connection from bus to ma- 
chine can readily be made at a 
saving in installation time and 
materials. Besides using no rubber, 
it requires no conduit, thereby 
saving steel. One end of the cable 
is inserted into a knockout of the 
plug-in box of the bus system, sim- 
ply by using a conventional squeeze- 
type fitting. This type of fitting 
can be used, and simple installation 
methods followed, because Flamenol 
cable has properties of high resist- 
ance to oils, acids, alkalies, and 
coolants. The cable is then run 
horizontally to a point above the 
machine. Here the cable is looped 
through, and is supported by, a 
porcelain spool insulator connected 
by a spring to a supporting wire. 
The cable then drops, to terminate 
at the switch box of the machine 
tool—again with the use of an in- 
expensive squeeze-type fitting. 

This nonrubber bus-drop cable is 
actually better than rubber cable 
because it is highly resistant to oils 
and coolants and will not support 
flame. It is easy to handle, easy 
to bend, and is resistant to abra- 
sion. 

The conductors are soft-drawn, 
dry-bright-annealed, stranded cop- 
per, in accordance with ASTM 
Specification for copper conduc- 
tors. They are protected by a coat- 
ing of tin or other suitable material. 
Each conductor is insulated with 
the same synthetic as that used on 
G-E Flamenol wire, and the thick- 
ness of the insulation is in accord- 
ance with ASTM Specification D-27. 
Ground wires conform to the same 
electrical and physical properties as 
the conductors. The aggregate 


area of the ground wires is equal 
to the circular-mil area of one of 
the main conductors, and a green 
braid of cotton is applied to each. 
The three insulated conductors are 
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twisted together with the ground 
wires, in combination with dry 
jute in each interstice, to provide a 
hard, compact core. Over this core 
is applied a tape and a jacket over- 
all of the same synthetic insulation 
that is used on the conductors. For 
quick identification, the conductors 
are insulated in red, white, and 
black. 


Maintenance Hints 
For Industrial Lighting 


Better performance and greater 
efficiency at lower operating costs 
are the direct benefits of a com- 
plete inspection and well-organized 
maintenance program for industrial 
fluorescent and incandescent light- 
ing, according to engineers of the 
Westinghouse Lighting Division, 
Cleveland, Ohio. In addition, criti- 
cal materials such as aluminum, 
copper, bronze, and nickel are con- 
served and the normal life of the 
fixtures are substantially increased. 

Luminaires should be cleaned 
frequently. If dirt is allowed to 
accumulate on reflecting surfaces 
and lamps, illumination may be re- 


How Flamenol Bus-drop |. I 
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duced 30 to 50 per cent in a short 
time. For maximum efficiency, re- 
flectors must be thoroughly cleaned 
with soap and water. When con- 
centrating high bay reflectors are 
used, dirt not only reduces total 
light output but also alters the 
light distribution. For example, 
the efficiency of an aluminum high 
bay reflector was reduced 42 per 
cent by dirt, and the candle power 
was reduced 66 per cent because 
the distribution was changed. 
Therefore, illumination on the work- 
ing plane was reduced about 48 
per cent. 

When lamps fail they should be 
replaced immediately with the pro- 
per size and type. In large plants, 
the most effective method is to have 
a relamping crew patrol the plant 
regularly. With a properly plan- 
ned system, the lost lumen hours 
and the cost of relamping are kept 
to a minimum. When fluorescent 
units are used, the lamp fails 
when the emission material on the 
electrodes is used up. At this point, 
the lamp will flash on and off and 
must be replaced promptly to pro- 
tect the starter and ballast. 

For most efficient lighting with 
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Cable Connects Busway || [\AMENO! 
and Machine (One Method) CABLE 
I (y ! °° 
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A new Flamenol cable specially designed for connections from busway 
to machines has the advantage not only of providing a low-cost connec- 
tion but will also save critical materials such as steel and rubber. At 
right, a view of the new cable with insulation removed from one end. 
The method used to connect machines with this cable is illustrated at left. 
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filament the luminaires 
should 


marked on the bulb. Socket voltage 


lamps 


below the rated value will reduce 


light output in the ratio of about 
three per cent for every one per 
cent in reduced voltage. A high 
voltage will increase light output 
and lumens per watt, but will ad- 
versely affect the life. 

The voltage rating of a fluores- 
cent luminaire is marked on the 
luminaire name plate and ballast, 
and should be kept at the center of 
the specified range. Both high and 
low voltages reduce fluorescent 
lamp life and may cause starting 
difficulties and arc _ instability. 
Therefore, it is important to make 
periodic voltage checks to insure 
continued maximum lamp operating 
efficiency. 

Blackened and over-age lamps 
waste current and lower the light 
output. Worn or frayed wiring 
can cause circuit failures. There- 
fore, regular cleaning and wire in- 
spection schedules should be plan- 
ned, and lamps that have passed 
their normal rated life should be 
replaced. Poor connections, faulty 
safety devices, and mounting fix- 
tures should be regularly inspected. 
Dirty reflectors, lenses, and lamps 
may be cleaned easily with non- 
abrasive soap. 


Industrial Lighting 
Blackout Control 


By C. W. Valentine 
Automatic Switch Co. 


Remote control switches are in 
use in airports, army bases, bar- 
racks, Navy Yards, shipyards, and 
large assembly plants. They sim- 
plify design problems in control 
by dependable convenient switch- 
ing and economical wiring. Feed- 
ers are run directly to distribution 
centers located to provide short 
branch circuits. Remote control 
switches are used for the desired 
grouping of circuits. Control sta- 
tions at convenient remote points 
are then provided to turn on or 
turn off any part of the complete 
lighting system. Usually the con- 
trols for a limited area are 
grouped at one control point. 

The necessity for blackout con- 
trol for large areas from a central 
control point has introduced many 
additional methods of control. A 
few are described in this article. 

Method No. 1 utilizes mechan- 
ically held remote control switches 
in areas where the maximum con- 
trol distance is limited to several 


operate at rated voltage 
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thousand feet. Beyond this dis- 
tance it is more economical to use 
control relays. 

Method No. 2 utilizes mechan- 
ically held remote control switches 
with the addition of two wire con- 
trol relays. The control distances 
are not limited by the operating 
current of the large switches as in 
Method No. 1. The small current 
used by each relay permits the 
relay coils to be connected in mul- 
tiple or cascade, depending on the 
wire size, length of run and the 
number of locations to be con- 
trolled. Diagram No. 2 shows 
typical two wire relay control with 
an additional contact for cascade 
relay control. 

Methods Nos. 1 and 2 are par- 
ticularly recommended for main 
switches on lighting panels. They 
are designed for easy installation, 
requiring only line, load, and pilot 
wire connections at each loca- 
tion; they are simple in construc- 
tion and dependable in operation. 
The remote control switches for 
control of the lighting circuits 
should be of the single coil, mag- 
netically operated, mechanically 
locked type. Positive locking 
should be obtained without the 
use of hooks or latches. Control 
stations should be required to 
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“make” but not “break” the con- 
trol circuit current. The powerful 
single coil mechanism provides 
surge of power to give positive 
opening or closing, eliminating 
the possibility of welded contacts, 
burned out coils, residual mag- 
netism, or friction preventing 
proper operation. 

Method No. 3 utilizes two wire 
control magnetically held contac- 
tors connected in multiple, as 
shown in Diagram 3A or in cas- 
cade, as shown in Diagram 3B. 
The contactors may be one, two or 
three pole. For small loads scat- 
tered over a wide area this scheme 
is desirable, provided the control 
wires do not become prohibitive 
in size due to long runs. 

Method No. 4 utilizes two wire 


-control contactors and two wire 


control relays, as shown in Dia- 
gram 4. This method is similar to 
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Method No. 3, but has the advan- 
tage of lower contro] current, and 
therefore smaller control wires for 
the same length of run. Closing 
the control line closes the relays 
and contactors instantly; opening 
the control line opens the relays 
and contactors instantly. 

Method No. 5 utilizes three wire 
control contactors with additional 
blackout relays of two wire con- 
trol. Opening the separate relay 
control line opens the contactors. 
The contactors can be reset by 
local pushbuttons only, after the 
blackout relays have been re- 
closed. Therefore the contactors 
‘annot be reclosed until after the 
all-clear signal. Interruptions to 
power equipment, communications, 
and emergency lighting is elim- 
inated but it requires local reset- 
ting of each lighting contactor, by 
pushbutton. This method is shown 
in the Diagram 5. We believe 
Method No. 3 or No. 4 is prefer- 
able as they permit both turning 
off and turning on the lighting 
from a remote point. 

Method No. 6 utilizes contactors 
which are opened by momentarily 
opening the main circuit breaker. 
While this method eliminates pilot 
control wires, it causes interrup- 
tion of communications, emer- 
gency lighting, and requires re- 
starting of all machinery. Since 
the main circuit breakers are re- 
closed immediately after the light- 
ing contactors have been tripped 
by no voltage, the lighting contac- 
tors may be reset at any time, 
regardless of the all-clear signal, 
thus permitting sabotage or er- 
rors. This method is not recom- 
mended although it has been used. 
The obvious limitations where it 
has been used have caused studies 
to be made involving the use of 
relays and wiring in accordance 
with Method No. 4 or 5, including 
the installation of the necessary 
pilot lines and relays, as shown in 
Diagram 6. 

Method No. 7 utilizes Method 
No. 1 or 2 with additional contacts 
which turn on low intensity black- 
out light when the main lights are 
turned off. Properly shielded light 
is thus available for essential 
movements and safety. 

There are several other methods 
now in use, including high-fre- 
quency tuned apparatus operated 
by a radio signal, surges of direct 
current superimposed over a-c sys- 
tem distribution to open or close 
delicate relays and pilot relays 
controlled over telephone lines, all 
of which require additional con- 
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trol relays as well as contactors. 
Since these methods require addi- 
tional delicate apparatus, as well 
as special equipment for broad- 
casting or generating the signal 
waves, they are less undesirable. 

The use of two control wires, 
No. 14 or larger, according to the 
length of run and control current, 
looping from one cabinet to an- 
other, provide the most reliable 
system for blackout control. All 
control should be so designed that 
failure of continually energized 
relay and contactor coils should 
fail “safe,” that is, turn off light 
upon coil or control failure. 
Grounding or shorting of any con- 
trol line should not turn on light. 
Every precaution should be pro- 
vided so that no light can be 
turned on during the blackout 
period through error, accident, or 
sabotage. 

Engineers who have given care- 
ful study to the problems of black- 
out control have stated that it is 
as necessary to be able to turn on 
lights promptly for “damage con- 
trol” as to black out lighting in an 
emergency. For communications 
and essential lighting, a second 
source of power should be avail- 
able, with automatic transfer 
switches. 


“Shop on Wheels” Aids 
Lighting Maintenance 


Lighting maintenance has been 
greatly simplified in the plant of 
P. H. Hanes Knitting Co., Winston- 
Salem, N. C., by the use of an ef- 
ficient, compact maintenance truck. 
Shown here with its designers, 
L. R. Gentle and A. C. Skelton, 
electrical engineer and chief en- 
gineer respectively of the Hanes 
Company, the truck is made so that 
it not only carries a small stock of 
incandescent and fluorescent lamps, 
but also has bins for sockets, start- 





(Photo courtesy of Hygrade) 
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ers, fuses, ballasts, and all service 
parts for both types of lighting. 

It eliminates the familiar sight 
of a maintenance man, his pockets 
bulging with fuses, lamps, tools, 
and other items, and his arms tang- 
led with fluorescent lamps, cords, 
etc. 

A special feature of the truck is 
the testing equipment it includes 
such as test sockets for lamps and 
a long extension cord. There is 
also a rack to hold an incandescent 
lamp changer and an _ extension 
ladder. At the back is a large 
bin for burned-out lamps. Consid- 
erable time and energy has been 
saved with this “maintenance shop 
on wheels,” 


Motor Control Units 
Made Interchangeable 


A standardized control center 
for motors has been devised that is 
not only adaptable to any combina- 
tion of motors but also can be 
quickly changed to suit any new 
sizes of motor required by produc- 
tion alterations, according to West- 
inghouse engineers. The standard 
line starter and the associated line 
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protective device or any of NEMA 
sizes 1 to 4 can be slipped into the 
control unit. A unit is made up 
of standard sections 20 inches wide 
by 90 high and 20 deep. The in- 
dividual control elements are 
mounted on panels 20 inches wide 
and some multiple of 14 inches 
high, so that from two to five con- 
trol elements can be stacked in a 
single section. Wiring is brought 
in from either top or bottom of the 
section, as convenient, and runs 
vertically in duct behind the control 
units. The controls are completely 
front connected, which, with pre- 
formed wiring, makes removal both 
safe and easy. Because the control 
section is 20 inches deep there is 
sufficient space in it to mount con- 
trol elements in it back to back. 
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PRACTICAL HELPS for the TRADE 


Contractor - Dealer - Motor Shop 


Practical Repair and 
Service Suggestions 


Some practical suggestions on 
appliance service and general elec- 
trical maintenance work are offer- 
ed by V. G. Armstrong, of the Elec- 
tric Service Company, Knoxville, 
Tenn. Wartime conditions place 
greater emphasis on the _ service 
work which the company has been 
doing for the past eight years but 
Mr. Armstrong reports that con- 
siderable ingenuity is required now 
to overcome the handicap of parts 
and material shortages. 

Typical of his suggestions and 
experiences which he believes may 
be helpful to others are the follow- 
ing: 

“A restaurant man brought in a 
toaster which needed a steel spring. 
We couldnt get just the part we 
needed, so we made one from an 
old phonograph spring. We had to 
heat such a spring with a blow- 
torch to get it soft so that we could 
shape and drill it. We tempered it 
again and found it quite satisfac- 
tory. 

“We receive a good many irons 
to be repaired in which the wire 
breaks off. The automatic part 
goes bad. Ordinarily, such an iron 
must either bé thrown away or sent 
to the factory. However, brazing 
wire to elements in the iron is one 
of the services we give. We don’t 
turn down a job like that—if the 
customer will pay the price, we’ll 
fix it somehow. 

“We also receive a good many 
beauty shop vibrators with ele- 
ments burned out. These are usu- 
ally high resistance elements. We 
had quite a problem in repairing 
them. When replacement parts 
couldn’t be obtained, I experimented 
and discovered something which 
would work. I went to a radio shop 
and got a resistance unit which had 
the same ohms as the vibrator.” 

Not long ago a burglar alarm 
trip was brought to the shop. An 
insulator had broken off. Mr. Arm- 
strong went downstairs to where 
he keeps a pile of discarded meter 
boxes and other discarded material. 
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He sawed out a fiber insulator from 
a switch box—and it served very 
nicely. 

The burglar alarm trip belonged 


to a company which couldn’t get an 
immediate replacement. Electric 
Service Company doesn’t handle 
parts just like the one wanted and 





A circuit breaker is found to be a useful test device at this work bench of 

the Electric Service Company. When the grill, in for repairs, was plugged 

into the circuit, the breaker tripped out immediately indicating a short 
... yet without the expense of a blown fuse. 





A good scrap pile is a valuable asset in these days of shortages. This 
basement corner of the Electric Service Company’s building in Knoxville, 
includes all kinds of screws, covers, parts of conduits, meter centers, and 
even mica from old irons which can be used for insulators. Many hard- 
to-get materials can be salvaged from such a scrap heap for repair work. 











This cable measuring arrangement, made by V. G. Armstrong, is im- 
portant in a system for knowing just what a servicing job costs. Mr. 
Armstrong demonstrates how the cable is unwound through the meter. 
A service man always measures cable before going out on a job, then 


measures what he has left when he returns. 


He lists those amounts on 


the job ticket. 


the firm owning the burglar alarm 
“didn’t have time to wait for a new 
one to be ordered.” 

While doing some electrical work 
at a plant which makes football uni- 
forms, athletic supplies and army 
bags, Mr. Armstrong noticed scraps 
of material which were discarded. 
He picked some up out of a waste 
barrel and experimented with it at 
his shop. He discovered that a 
material which had been used for 
a collar pad was a fiber which 
could be used for insulating elec- 
trical appliances. 

“Tt makes as good insulation as 
you ever saw,” Mr. Armstrong re- 
ports, “and insulation now is hard 
to get.” 

The policy of salvaging every 
possible piece of old equipment will 
pay good dividends to any repair 
shop, Mr. Armstrong claims. 

He has a pile of switches, panel 
boards, and other parts which 
sometimes come in handy these 
days. A switch box often can be 
given a new coat of enamel and 
used again. It can be recondition- 
ed so as to give just as good service 
as a new one and save the customer 
money, too. A spraying outfit in 
the shop helps speed switch recon- 
ditioning. 

In servicing some apppliances, 
that are often obsolete, Electric 
Service Company runs up against 
the problem of obtaining a part 
which is not available. The com- 
pany keeps on hand books showing 
various parts, some going back to 
1926 models. By thumbing through 
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the book, the part needed is often 
seen. If it is not available now, 
then the shop undertakes to make 
something which would do the work. 
The shop stays in line with what 
a factory piece would cost, just 
adding service profit. 

In the case of many parts such 
as range switches, for example, Mr. 
Armstrong finds that he can send 
them back to the factory and have 
them repaired at half the cost of 
new parts. 


The Service Man 
Must Sell Service 


With many appliance dealers de- 
pending more than ever before 
upon service work to constitute a 
large percentage of their business 
volume, the appearance and be- 
havior of their service men be- 
comes of increasing importance. 
These suggestions have been pre- 
sented to all of its dealers by one 
large appliance manufacturer: 

The service man: 

(a) Must be neat and clean in 
personal appearance. Nothing can 
make a service man look like an 
expert so much as a clean uniform 
inscribed with the name of the 
company that he represents. Many 
of our distributors have been using 
them with signal success and the 
cost amortized over a period of 
time is exceedingly low. Uniforms 
can be purchased for $3.50, stan- 
dard grade, and up. Service men 
should have four uniforms and 





change them twice a week. This 
will lengthen their wear consider- 
ably. Uniforms may be obtained 
from your local department store 
or through the service department 
of the manufacturer. 

(b) Must abstain from smoking 
on customer’s premises and ac- 
cepting or using liquor while on 
the job. 

(c) Must have a pleasing per- 


sonality and be able to reflect 
confidence in his own ability. 
(d) Must be polite and well 
mannered. 
(e) Must understand — service 


plan thoroughly and be able to 
determine quickly what needs to 
be done to the appliance and un- 
der what classification the job 
would fall. 

(f) Must have a logical well 
founded explanation to convince 
the customer that the repairs rec- 
ommended should be done with 
the least possible delay. This pro- 
cedure should not be high pres- 
sure or a fabrication of the truth. 





Loose Connections 
Cause Motor Trouble 


By A. R. Pool 
Bradenton, Florida 


Some weeks ago a wholesale dairy 
phoned me. The complaint was to 
the point: “Our electric bill is go- 
ing up like a barrage baloon”. In 
this state of transients, dairies have 
special problems. Three months or 
so out of each winter a dairy hand- 
les from three to five times as much 
milk as it does in the nine months. 
Naturally that affects the electric 
bill, but in this case other troubles 
were found. My high pressure 
gage showed 225 lbs pressure which 
is double normal for this machine. 

After purging air from the head 
of the machine, the pressure was 
reduced but not to a satisfactory 
point. Investigation showed the 
Iower part of the condenser con- 
nected into the horizontal receiver 
half way down the side. This is a 
common practice among manufac- 
turers although this makes a beau- 
tiful trap for noncondensible 
gases out of the emtire upper 
half of the receiver. 

In this case, the manufacturer 
did put an ordinary 14-in. steel pipe 
plug in a flange on top of the con- 
denser. All I had to do was loosen 
the plug and let the air out of the 
top of the receiver. Incidentally 
the purge plug was placed smack 
under the electric motor and I had 
to loosen and remove the motor. 
Did you ever try to loosen a gas 
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tight steel or cast iron pipe plug? 
If you have, you know how far | 
got. With a small diamond point 
chisel and hammer, I removed the 
plug in very small pieces. Then 
doped and screwed in a %%-inch 
male pipe by 44-inch male flare el- 
bow, placed a 14-inch flare nut and 
bonnet. This makes a swell purge 
point that can be loosened and 
tightened without removing the 
motor. 

A further check of the gauge 
showed that I had all of the air out 
of the system. Next, the leak was 
located and proved to be a ruptured 
low-pressure bellows on the control. 
That explained the air in the 
system. 

Placing the motor back in posi- 
tion, I threw in the switch and 
“Bingo”—nothing happened. Now 
the job had been running before 
even with the high head pressure. 
I had disconnected no wires and yet 
the motor wouldn’t even growl at 
me. 

Beginning an overall check up, 
I found voltage at the main switch, 
also at top and bottom of the con- 
tactor. But in checking the bottom 
of the contactor, I noticed that the 
center wire was badly burned—so 
badly in fact, three or four inches 
of rubber insulation dropped off 
when touched. 

A little investigation soon 
brought out the following: a few 
months ago the single-phase system 
and motor had been replaced with 
three phase. Whoever installed the 
contactor, and connected the wires 
to the motor, became too enthusias- 
tic and stripped the threads of the 
lower center binding post and 
screw. However they decided the 
wire didn’t need to be tight any- 
way so it was left loose. Needless 
to say this loose contact was the 
cause of considerable heating. 
The loose connection caused the 
motor to run single-phase part of 
the time and this resulted in an in- 
crease in energy consumption. 
When I moved the motor around, 
the BX cable flexed enough to 
break what little connection there 
was in the contactor. 

All I could do was slip a nut back 
of the contactor strip, screw a bolt 
with the wire under the head into 
the strip and nut. This tightened 
up satisfactorily. When the switch 
was thrown this time things started 
rolling. Another gauge check, a 
week later proved the head pressure 
to be normal still, indicating that 
the only air leak had been located 
and repaired. When the next elec- 
tric bill came in $20 lower, it proved 
that high head pressure and a 
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three-phase motor operating on 
single-phase can accouont for a con- 
siderable difference in the power 
bill. 

But the story didn’t end there. 
In a few months the motor burned 
out. It appears that the loose con- 
tact and the overheating resulting 
from the motor operating on single- 
phase had damaged the motor 
windings. Although the loose con- 
nection had been repaired, the dam- 
aged winding finally burned out 
completely. After rewinding the 
motor, the trouble was eliminated 
but a lot of grief had been exper- 
ienced all because of a loose con- 
nection in the contactor. 


New Tubing for 
Maintenance Jobs 


Within the last six months, it has 
become practically impossible to ob- 
tain brass, copper, and aluminum 
tubing for original equipment or 
for replacement and repair pur- 
poses. Copper tubing in particular 
has for years been used on oil 
burners, gas appliances, water 
heaters, electric refrigerators, pro- 
pane bottled gas, machine tools, etc. 
A substitute material is now avail- 
able from The Everhot Products 
Co., of Chicago. 

This tubing designated as 
“Bundyflex,” available in all dia- 
meters from 1/8” to 5/8”OD in va- 
rious popular wall thickness, is a 
soft annealed steel tubing that is 
coated with copper on the inside 
and outside. It is made by later- 
ally rolling a copper coated steel 
strip into the form of a double 
walled tube, which is then brazed. 

The brazing operation is carried 
out in a reducing atmosphere fur- 
nace where the joining of the sur- 
faces is accomplished under very 
carefully controlled conditions. In 
the brazing furnace, the copper of 
the strip diffuses into the steel 
and becomes the bonding material. 
Also, during the brazing the fur- 
nace atmosphere is controlled so 
that no oxides are formed at the 
surfaces; thus the tube is produced 
with a clean, bright, copper-colored 
coating inside and out. The color 
is due to the copper-rich layer of 
the copper-iron alloy, and the pro- 
perties of this layer are those of the 
alloy and not of pure copper. 

In the sizes from 1/8” to 3/8”, 
the tubing is a double wall tube. 
This exclusive patented feature, ac- 
counts for its great strength and 
higher resistance to vibration fati- 
gue. It will not collapse, break off, 
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or crack off at the joints. The 
copper coating on the inside and 
outside is fused into the basic steel 
metal in an electric furnace under 
high temperature. This causes the 
copper to fuse into the pores of 
the steel, and thus comes out as 
a clean, bright copper steel alloy 
tubing. 

It is as soft and ductile as any 
steel tubing can be made. It can 
easily be bent and flared. It can 
be soldered, brazed or welded. For 
additional protection on the out- 
side, it can be painted or enamel- 
ed, and it can be expanded by 
means of dies or by hydraulic pres- 
sure. 

Bundyflex can be used with any 
of the fittings ordinarily used with 
copper tubing including sweat fit- 
tings such as are used in refriger- 
ation and plumbing work. This tub- 
ing is available in 25 or 50 feet 
coils and 12 and 20 feet straight 
lengths. 


Questions on the Code* 


29. Question: Does Section 2595 
refer to water pipe grounds only? 
Answer: No, see Section 2582. 

30. Question: Are cast malle- 
able or iron ground clamps re- 
quired for grounding connections? 

Answer: No. Equipment ground 
connections may be made with 
ordinary copper strap. 

31. Question: Must a short sec- 
tion of conduit be grounded if in 
contact with metal ceiling and less 
than 25-feet long? 

Answer: Yes. 

32. Question: In a building with 
metal ceiling and automatic 
sprinkler system, must conduit sys- 
tem on metal ceiling be grounded? 

Answer: Yes. 

33. Question: Does the Code re- 
quire protection of non-metallic 
sheathed cable where run on the 
underside and perpendicular to 
the joists of a building, if the 
buildings joists are only a slight 
distance from the ground? 

Answer: Yes. See Section 3365. 

34. Question: Why is it that a 
100-ampere fused switch will not 
carry rated load continuously? 

Answer: Because it was not so 
designed; however, one member 
of the panel stated that there are 
some 100-ampere fused switches 
approved which will carry the 
rated load continuously. 





*These answers are not official in- 
terpretations. They represent opin- 
ions of several Code authorities. 
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35. Question: If elements in an 
approved water heater are changed 
to different wattages, should the 
name plate be changed to conform 
with the new ratings? 

Answer: The majority present 
believed that name plate should 
be changed to conform to any 
changes in water heaters, motors, 
and other appliances. 

36. Question: Should Section 
4121 be deleted from the Code? 

Answer: No. 

Remarks: Although many of the 
inspectors present have experi- 
enced some difficulty with the en- 
forcement of this rule, the ma- 
jority present felt that it was a 
necessary regulation and voted to 
retain it in the Code. 

37. Question: Should the last 
sentence of Section 3701 be de- 
leted? 

Answer: The majority were in 
favor of retaining the rule. 

38. Question: Should conduit 
runs to gasoline pumps be sealed 
at both ends? 

Answer: With reference to Of- 
icial Interpretation Number 214, 
the answer is “No,” and sealing 
at one end is all that is required. 

Remarks: Several members dis- 
agreed with the official interpre- 
tation due to the fact that, in many 
cases, gasoline occupies that por- 
tion of the conduit system under- 
neath the concrete or earth apron 
between the filling station and 
the pump island. The majority, 
however, believed that a single 
seal-off fitting at the point where 
the conduit leaves the cabinet and 
goes underground would be suf- 
ficient. It was also their opinion 
that all conduits beneath the apron 
should be considered as hazardous 
locations and properly sealed-off. 
For example, a conduit run be- 
neath the apron to a floodlight 
at the curbing. 

39. Question: Can an ordinary 
junction box be used for seal-off 
fitting by pouring with approved 
sealing-off compound? 

Answer: No. See Section 5014b. 

40. Question: Can electrical me- 
tallic tubing be permitted in a 
hazardous location of any class? 

Answer: No. 





Electrical Publications 
Of Interest to the Trade 





Electric Motors in Industry. By 
D. R. Shoults and C. J. Rife, and 
edited by T. C. Johnson. Published 
by John Wiley & Sons, 440 Fourth 
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Avenue, New York City. 389 pages, 
illustrated, $4. 

This timely book on the charac- 
teristics of motors and their control 
has been written for industrial en- 
gineers but will be found equally 
valuable to engineering students be- 
cause it emphasizes a point of view 
which augments and strengthens the 
more detailed methods of analysis. 

Motors in industry are applied in 
a tremendous variety of ways and 
places, from the driving of electric 
clocks to the blooming rolls of a big 
steel mill. Although it is obvious 
that the scope of a single book can- 
not cover all possible motor applica- 
tions, it does cover a wide range of 
representative uses including d-c, a-c, 
synchronous, induction, single-phase, 
and three-phase. 

The essential purpose of the book 
is to present the principal facts of 
motor operation and all detailed an- 
alysis not essential to an understand- 
ing of motor operations is omitted. 
For completeness in’ the industrial 
application of electricity, two sections 
are included on the principles and 
important features of electronic de- 
vices and their applications. 


* * * 


Mathematics for Electricians and Ra- 
diomen. By Nelson M. Cooke. Pub- 
lished by McGraw-Hill Book Co., 330 
West 42nd St., New York City, 604 
pages, illustrated, $4.00. 

Many an electrician has found the 
lack of mathematical training an ob- 
stacle to advancement in his trade. 
Here is a comprehensive text that 
will enable him to learn the mathe- 
matics of electricity while at the 
same time reviewing basic electrical 
principles, formulas, and various elec- 
trical problems. It is#& mathematical 
course directly concerned with appli- 
cation to electrical and radio circuits. 
Every section includes numerous prob- 
lems drawn from actual electrical and 
radio theory and application. 

Starting with the very simplest of 
mathematical operations, addition, 
subtraction and multiplication, the 
thirty-one chapters progress through 
equations, use of slide rule, simul- 
taneous and quadratic equations, 
logarithms and trigonometry, and 
vectors. Although there is no loss in 
mathematical continuity, the material 
is skillfully handled so that the elec- 
trical background of the course fol- 
lows in logical sequence, the begin- 
ning chapters dealing with such sub- 
jects as Ohm’s Law and the conclud- 
ing chapters treating upon alternat- 
ing currents. 


* * * 


Wireless Coils, Chokes and Trans- 
formers. By F. J. Camm. Published 
by Chemical Publishing Co., Inc., 234 
King St., Brooklyn, N. Y. 180 pages, 
illustrated, $2.50. 

In the months ahead, as the serv- 
icing of radios becomes of increasing 





importance because of the lack of 
new sets, radio service men will be 
called upon to exercise ingenuity in 
the adapting of various parts to ra- 
dios for which they may not have 
been precisely designed. It is pos- 
sible that some parts will have to be 
improvised and a practical handbook 
such as this one on the construction 
of coils, chokes and transformers, 
will prove most valuable to the serv- 
ice man, as well as to anyone inter- 
ested in radio construction. It is not 
a mere theoretical discussion but 
gives complete practical information 
on the making of every type of radio 
coil. In addition to much general 
information on the construction and 
testing of coils, the handbook includes 
chapters on screened coils, short wave 
coils, intermediate frequency coils, 
high frequency chokes, low fre- 
quency and smoothing coils, and small 
power transformers. 


* <* * 


Short Wave Manual. By F. J. 
Camm. Published by Chemical Pub- 
lishing Co., Inc., 234 King Street, 
Brooklyn, N. Y. 213 pages, illus- 
trated, $2.50. 

This complete work on the whole 
subject of short-waves is an impor- 
tant contribution to the literature of 
radio. It deals thoroughly with the 
special problems underlying the de- 
sign of short-wave apparatus, the 
special circuits which yield the best 
results, and designs for receivers 
based on those circuits. It covers the 
whole subject of short-wave aerial 
systems, eliminating interference, 
bandspread tuning, high frequency 
amplification, the Morse code, aerial 
couplings, coil design, measuring 
wavelengths, and _ ultra-short-waves, 
and concludes with designs of several 
satisfactory short-wave _ receivers. 
Many useful tables are also included. 


* + 


Elements of Heat Transfer and In- 
sulation. By Max Jacob and George 
A. Hawkins. Published by John Wiley 
& Sons, Inc., 440 Fourth Avenue, 
New York City. 169 pages, illustrat- 
ed, price $2.50. 

Designed as a text book for junior 
and senior engineering students, this 
text on heat transmission fills an 
important need in the field of ther- 
modynamics. Although the subject of 
heat energy conversion has been ade- 
quately covered in numerous texts, 
there has been a distinct need for a 
text on the conveying or transmission 
of heat energy suitable for under- 
graduate students. 

This book is limited to the few 
basic principles of heat transfer and 
insulation and to their application to 
simple problems, although scientific 
rigor has been retained to as great 
an extent as possible. Conduction, 
convection and radiation are treated 
separately first and then in combina- 
tions. 
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PERSONAL NOTES 











About Men You Know 














Appointment of C. P. Boggs to the 
post of Director of Manufacturing for 


the Hygrade Sylvania Corporation, 
has been announced by W. E. Poor, 
executive vice president. 

In this staff position, Mr. Boggs 
will report directly to W. E. Poor, 
executive vice president, on the 
broad administration of five phases 
of radio tube, incandescent lamp, 
fluorescent lamp, fluorescent fixture 
and fluorescent accessories manufac- 





C. P. Boggs 


turing. They are formulation of 
broad policies, planning and analysis 
of operations and facilities, industria} 
engineering, quality, and purchasing. 
Mr. Boggs has held executive posi- 
tions in the manufacturing division 
of Hygrade Sylvania Corporation 
since 1932, serving most recently as 
assistant to Vice President Poor. 
Prior to his association with Hygrade 
Sylvania Corporation, Mr. Boggs was 
with the General Electric Company. 
* * * 


S. L. Muths and Dana G. King have 
been elected directors for the Missis- 
sippi Power Company, according to 
announcement made by Lonnie P. 
Sweatt, vice-president of the company 
in Gulfport. Both of these men have 
been affiliated with the company for 
a number of years. Other members 
of the company’s directorate include 
David Cottrell, Sr., L. H. Crowell, B. 
E. Eaton, L. W. Seal, L. P. Sweatt 
and E. A. Yates. 


* * & 


The appointment of O. M. Jackson, 
sales promotion manager, Georgia 
Power Co., as deputy regional direc- 
tor of the War Production Board was 
announced recently by Frank H. Nee- 
ly, regional director of WPB. The 
Georgia Power Co. has granted Mr. 
Jackson leave of absence to assume 
this very important wartime post. 

Mr. Jackson’s appointment means 
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the opening of a full-time office in 
Atlanta from where he will direct war 
industry production and expedite the 
conversion of factories in this area 
to war work. He will have the re- 
sponsibility of seeing that those poli- 
cies are carried out in this region, 
which covers the Carolinas, Tennes- 
see, Alabama, Georgia, Mississippi 
and Florida. 
tc ak ok 

George H. Bucher, president of the 
Westinghouse Electric and Manufac- 
turing Company, recently presented 
the Westinghouse Order of Merit for 
distinguished service to ten employees 
selected by the company’s Board of 
Directors. Medals were awarded to 
G. Edward Pendray, James Boyd, A. 
S. Wentworth, R. E. Marbury, A. H. 
Bakken, H. N. Blackmon, L. E. Schu- 
macher, J. B. George, T. J. Schrim- 
ser and Edward Griffiths. Since its 
inception in 1935, the Westinghouse 
Order of Merit has been awarded to 
employes for outstanding contribu- 
tions to electrical and mechanical arts 





G. E. Pendray 


and to their company’s progress. <Ac- 
companying each medal is a citation 
describing the recipient’s service. 


Mr. Pendray was cited “for his 





Hendley Blackmon 


profound understanding of the mind 
of the public in its relation to a large 
industrial organization; for his sound 
and effective administration of pub- 
licity and advertising, and for his 
ability to combine individual initia- 
tive with cooperation within the com- 
pany.” 

In the field of editorial accomplish- 
ments, Mr. Blackmon was cited for 
his “outstanding ability to interpret 
Westinghouse engineering achieve- 





R. E. Marbury 


ments to editors of technical and 
trade magazines and for his honesty 
of opinions and ability to teach edi- 


torial techniques and _ philosophy.” 
Mr. Blackmon is manager of Edi- 
torial Service, which provides tech- 


nical publications with articles per- 
taining to Westinghouse. 

As a section engineer in the 
Switchgear Division, Mr. Marbury, 
holds a number of patents on elec- 
trical equipment and was honored by 
the company for his “advanced engi- 
neering ideas’ and contributions to 
apparatus design. 

a6 * oe 


Robert B. Shepard, chief electrical 
engineer of Underwriters’ Labora- 
tories, Inc., has been appointed Dep- 
uty Chief of the Simplification 
Branch of the Bureau of Industrial 
Conservation of the War Production 
Board and is now in Washington, 
D. C. Shepard was chosen by How- 
ard Coonley, Chief of the Simplifica- 
tion Branch, to be his first assistant. 
His services are being loaned to the 
WPB by Underwriters’ Laboratories. 

* 2 7K 

Andy Tait, formerly field represen- 
tative of the National Adequate Wir- 
ing Bureau, in which capacity he at- 
tended meetings of the electrical in- 
dustry throughout the United States, 
is now associated with the National 
Bureau of Standards, Department of 
Commerce, Washington, D. C. 

* x * 


Bern Dibner, founder of the Burn- 
dy Engineering Co., Inc., and _ its 
vice-president and general manager 
for almost twenty years, has been 
commissioned a captain in the U. S. 
Air Corps and has reported for ac- 
tive duty in Florida. Marvin Lee, 
chief engineer, has been elected act- 
ing general manager by the Board of 
Directors to fill the vacancy caused 
by Captain Dibner’s service with the 
army. 
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ELECTRICAL DISTRIBUTION 


Engineering and Operation 





Lightning Strokes Reeorded 
On Forest Fire Towers 


UFFICIENT data on the char- 

acteristics of the currents and 
voltages associated with lightning 
have not yet been obtained despite 
the many investigations which 
have been conducted during the 
past 25 years. This has been due 
not only to the difficulties of 
measurement but also to the un- 
predictable character of lightning 
which makes it difficult to actual- 
ly obtain records. It has been for 
both of these reasons that studies 
of the total currents in strokes 
have usually been conducted on 
very tall buildings, smokestacks, 
or other tall objects (1,2,3*). They 
have the advantage that they are 
struck much more frequently than 
objects of normal height and more 
strokes can thus be recorded at 
a given location. This was par- 
ticularly necessary when only the 
cathode-ray oscillograph was 
available as a suitable recording 
instrument since its cost and com- 
plexity of operation does not per- 
mit many installations. 

However, it is questionable that 
any of the characteristics of 
strokes recorded to such tall struc- 
tures are typical of those to struc- 
tures of practical height such as 
transmission lines because of the 
difference which has been found 
to exist between the stroke dis- 
charge mechanism under the two 
conditions. Records which have 
been obtained in investigations 
being conducted by the Westing- 
house Company? with the ful- 
chronograph and magnetic surge 
front recorder on structures vary- 
ing in height from 85 feet to 585 





*Mr. McCann is in the Central Station Sec- 
tion of Westinzhouse Electric and Manufactur- 
ing Co., East Pittsburgh, Pa. 

For numbered references see list at end of 
article. 
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By G. D. McCann* 


feet have shown that for objects 
as low as 360 feet on flat terrain 
the stroke can sometimes be initi- 
ated by a streamer propagating 
from the object upward toward 
the cloud instead of from the 
cloud toward ground as is typical 
of normal strokes. As the height 
of the object increases, the per- 


centage of strokes having this 
mechanism also increases umtil 


for objects such as the 1,250 foot 
Empire State Building? practically 
all strokes are of this nature. As 
has been pointed out previously4 
not only the multiple character 
but also the wave shape of the cur- 
rent in strokes of this type can 






be quite different than for strokes 
to ground or structures of prac- 
tical heights. 

It was, therefore, considered de- 
sirable in the Westinghouse in- 
vestigation to establish a greater 
number of recording stations on 
low structures of the same range 
of height as transmission line tow- 
ers. Transmission lines’ them- 
selves are not suitable because of 
the difficulty of installing equip- 
ment in such a way as to record 
the total stroke current at its 
terminating point. Many more sta- 
tions are required since the 
chance of any one of them being 
struck is so much less. This in- 
troduces the difficulty that the 
cost and maintenance per installa- 
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Fig. 1. One of ten fire towers of the Pennsylvania State Department of 

Forests and Waters utilized as a direct stroke recording station. (a) Pho- 

tograph showing mast for intercepting strokes. (b) Schematic diagram 
of recording circuit. 





ELECTRICAL SOUTH for JUNE, 1942 








—_—- FS Te 





tion must be proportionately less. are planned for the 1942 season. 
while the instruments used should Fig. 1 shows a photograph of one 
be capable of recording the stroke of these stations together with a 
current properties for which data schematic diagram of the record- 
is still required. Two of the most’ ing circuit. Locations have been 
important of these are the front chosen to provide a wide range of 
and the long duration magnitude exposure and earth resistivity. As 
portion of each stroke component. shown in Fig. 1, an insulated mast 
The use of a large number of sta- extending 15 feet above the top 
tions at different locations, how- of the 85 foot steel tower is pro- 
ever, enables added data to be _ vided to intercept all strokes. The 
obtained on the effects of terrain recording instruments are con- 
and earth resistivity. nected between this mast and the 
Forest fire observation towers tower proper. 

of the Commonwealth of Pennsy]- 
vania were found to be very ap- 
propriate for this purpose and Most of the instruments used 
through the cooperation of the have been described elsewhere‘. 
Pennsylvania Department of For- The surge-crest ammeter is used 
ests and Waters, 10 stations were to record the crest current and 
established at the beginning of the the magnetic surge front record- 
1941 lightning season. They have er, the effective front or average 
proven so successful that 10 more rate of rise. The magnetic surge 
integrator is designed to measure 
the total charge in a stroke com- 
ponent and the charge in the first 
300 microseconds or essentially 

that in the initial high current 
ne portion of the component. These 
are all relatively cheap and simple 
static devices which require little 
attention and no source of power. 
They provide considerable infor- 
mation on the individual compon- 
ent of a stroke. However, they 
will not record more than one com- 
ponent and are affected by suc- 
cessive components of a multiple 
stroke. For this reason the fiber 
tube and fuse wire has been in- 
serted in the main recording cir- 
cuit as shown in Fig. 1(b). This 
0 0.02 0.04 tube functions in a manner sim- 

ilar to a protector tube and has 
TIME IN SECONDS been so designed as to interrupt 
the main recording circuit after 
the initial component of a stroke 


Recording Instruments 
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Fig. 3. Laboratory surge recorded 


with the photographic recorder. has passed through it forcing suc- 
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Fig. 2. Photographic surge current recorder. (a) Photograph of device open. (b) Schematic diagram. 


cessive components to _ pass 
through the auxiliary circuit. 

In addition to these instruments, 
a new device has been developed 
called the photographic surge-cur- 
rent recorder which is capable of 
measuring current as a function 
of time and which records not only 
the multiple character of strokes 
including the number of compon- 
ents; time interval between them, 
and the total stroke duration, but 
also has a wide enough range of 
current sensitivity (0.2 amperes to 
150,000 amperes) to record both 
the crest magnitude of stroke 
components and the wave shape 
of the low magnitude long dura- 
tion portion. Its sensitivity was 
made extremely high in order to 
measure the total duration of each 
component. A photograph and a 
schematic diagram of this device 
is shown in Fig. 2. Fig. 3 is a 
record of a laboratory surge and 
Fig. 4 is a record of a direct stroke 
to one of the fire towers. 


Operation of Recorder 


It employs the principle of pho- 
tographing on a rotating film the 
intensity of a small spark gap car- 
rying the surge current to be 
measured. Instead of a conven- 
tional lens system, a specially de- 
signed pin hole and set of barriers 
is used. The pin hole is so con- 
structed that (as shown in Fig. 3) 
light from the spark gap spreads 
out in a non-uniform manner over 
the film perpendicular to its direc- 
tion of motion. The greatest in- 
tensity is at the center axis of the 
pin hole and the intensity de- 
creases with the distance from 
this axis. Thus, the width and 
density of the film image is a 
function of the luminosity of the 
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10,500 
AMP. 


6600 AMP. 














5000 AMP. 
|. DURATION LESS || 
DURATION 2500 2500 MICROSEC. 
MICROSEGONDS 
ae a ee 
) 0.0251 0.0433 


TIME IN SECONDS 


(a) Fig. 4. Lightning stroke record 
(No. 113 in Table I) obtained at 
Washington Springs Fire Tower 
sometime between October 1 and 
November 7, 1941. (Negative po- 

(b) larity). (a) Photographie record. 
(b) Calibration from photographic 
recorder and surge crest ammeter 
links. (c¢) Calibration of first com- 
ponent from additional data sup- 
plied by magnetie surge front re- 

(e corder and surge integrator. 





5 MICROSEC. FRONT 
LESS 28 MICROSEC. 













are and, therefore, of the are cur- 
rent. For a given current magni- 
tude the film density can be meas- 
ured with a densitometer at a 
distance from the center axis 
where the saturation point of the 
film density has not been reached. 
Currents can be measured to an 
accuracy of about 100 per cent 
but over the very great range 
of 0.2 amperes to 150,000 amperes. 

The set of barriers prevents 
spreading of the image in the di- 
rection of motion of the film. The 
narrower the image at any instant 
the higher the resolving power 
with time. Its width is 0.01 inch 
and for the type of recorder shown 
in Fig. 2 used at the fire tower 
stations with a film 5 inches in 
diameter rotating at one revolu- 
tion per second time, the time sen- 
sitivity is 600 microseconds. The 
rotating film is driven by a motor 
operating from 6 volt dry cell bat- 
teries. Its speed is maintained 
constant by a vibrator governor 
and it only draws an average cur- 
rent of 7 milliamperes so that a set 
of four standard dry cell batteries 
will last several months. 


Lightning Stroke Records 











6000 TO HALF VALUE During 1941 three strokes oc- 
w" IN FIRST curred, two of them at one tower. 
— 4 aa uactaminmins Data on the wave front, crest 
w 000 IC magnitude, and charge for these 
$ 0.7 COULOMBS IN are summarized in Table I. They 

2000 were all multiple and entirely neg- 
< REST OF COMPONENT ative in polarity. Record No. 113 

j 1 _ j is the only one so far obtained 
0 after installation was made of the 
0 300 1000 2000 2500 photographic recorders and it is 
TIME IN MICROSECONDS shown in Fig. 4. This stroke had 
‘ (Continued on page 51) 
Table I—Analysis of Strokes Recorded to Fire Towers in 1941 
Effective Av. Rate Coulombs Total 
Front of Rise in Inditial Coulombs 
Record Date Multiple Crest Micro- Amp. per High Current in First 
Number Location Obtained Character Magnitude Second Microsecond Portion Components 
76 St. Boniface Tower June 15 Multiple - 8,200* less 0.5 over 16,400 2.7 22 
Number 
not known 
93 Washington Springs between Multiple -11,000* 2.6 4200 Integrator not connected 
Tower June 20 Number 
and not known 
July 25 
113 Washington Springs between Three - 6,600*+ 5.0 1320 0.2 0.9 
Tower Oct. 1 Component - 5,000 + 
and -10,500*+ 
Nov. 7 


All were entirely negative in polarity. * Surge Crest Ammeter Calibration. +Photographic Recorder Calibration. 
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Safe Construction Feature of 
Oklahoma Transmission Project 


By G. I. Page* 


HE CONSTRUCTION of a 

138-kv transmission line more 
than a hundred miles in length 
across country having no towns 
large enough to furnish living 
quarters for the crew presented 
many problems to the Southwest- 
ern Light & Power Company, of 
Oklahoma. Careful planning and 
organization of the work resulted 
in completion of the line in record 
time, despite the unusual condi- 
tions. 

Designed to interconnect the 
transmission system of the South- 
western Light & Power Company 
with that of the Public Service 
Company of Oklahoma, the new 
line extends 104 miles, starting at 
the Cornville Substation near 
Chickasha and ending at the We- 
leetka Substation, near Weleetka. 

As the route selected for the 
construction of this line across 
country did not pass near towns 
of sufficient size to furnish liv- 
ing quarters for the personnel to 
be used in the construction of 
the line, it was decided to pur- 
chase and equip a construction 
camp which would be flexible and 
could be moved with a minimum 
amount of expense and yet would 
be large enough to accommodate 
a maximum of 80 employees. The 
following tents were purchased: 
four tents, 16x50 feet, three to be 
used as living quarters and one as 
a mess-hall for the personnel; two 
16x16 feet tents, one to be used 
for storage of supplies, the other 
to be the construction cook shack; 
three 12x14 feet tents, one of 
which was to be used by the con- 
struction superintendent, one to 
be used as a doctor’s quarters and 
office; and one to be used with 
frame for the garage department. 
There was also one 10x14 feet 
portable wood tool house and one 
12x14 feet portable frame office 
building, both of which were de- 
signed and constructed so that 
they could be dismantled, moved, 
and assembled again with a mini- 
mum amount of delay and expense. 

*Mr. Page is operating engineer for the 


Southwestern Light & Power Co., Lawton, Okla- 
homa. 
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Cooks and camp personnel were 
employed and the supply house 
was fully stocked, a doctor was 
employed, and all medical supplies 
stocked which were necessary to 
render medical service to the per- 














Typical tangent structure of the 
138-kv line recently completed by 
the Southwestern Light & Power 
Co. Creosoted southern yellow pine 
poles of 60 to 80 feet in length 
were used, The structures included 
a 30-foot double crossarm. X- 
braces below the crossarms were 
used as well as V-braces above 
crossarms. Below, angle structures. 














¢ 


sonnel, both from the standpoint 
of injuries and health. 

The route of the line was divid- 
ed into four areas for the purpose 
of ambulance and medical service. 


Maps were prepared’ showing 
names and telephone numbers of 
doctors, hospitals, and ambulance 
service, all of which had been ar- 
ranged for previously, and a copy 
of this map was furnished each 
foreman and a copy placed in each 
piece of automotive equipment. 
Instructions were issued to all 
men to contact these doctors and 
ambulances immediately upon oc- 
currence of any serious accident 
in order to obtain medical service 
with a minimum of delay. This 
was thought advisable as_ the 
company was not known by doc- 
tors or hospitals in the area cov- 
ered by the line. Also we contact- 
ed all leading doctors and hos- 
pitals in order to assure the em- 
ployee, if injured, the best in med- 
ical care. 

Due to the _ isolated area 
through which this line was con- 
structed, it was possible to have 
only six delivery points on rail- 
roads adjacent to the line. These 
delivery points were arranged for 
and materials were ordered for 
delivery at these points covering 
the section of the line in the vi- 
cinity. 


Line Construction Details 


The 138-kv line is of wood pole 
construction, using  creosoted 
southern yellow pine poles with 
a maximum height of 80 feet and 
a minimum height of 60 feet. 
These poles weighed from 2,700 to 
4,500 pounds each, making it ex- 
ceptionally difficult to deliver 
them very economically as it was 
found that there were very few 
bridges which would support a 
truck and trailer and more than 
two poles. The delivery problem 
increased as the construction pro- 
gressed due to the fact that there 
were 491% days in which rainy 
weather closed down construction. 
Four of these rains caused high 
water conditions to exist and over- 


flow on low lands and either 
wash out or make unsafe the 
bridges which were originally 


built on the country roads over 
which the materials were being 
hauled. 

The pole hole digging on this 
line was done by two machine- 
driven hole diggers, one being 
mounted on a five-ton FWD truck 
and the other on an International 

(Continued on page 48) 
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National and Southern 


NEWS of the INDUSTRY : 





Grand River Project 


Now in SW Power Pool 


A power contract was signed May 
7 by Oklahomas two principal elec- 
tric utilities and the United States 
of America, represented by the Fed- 


eral Works Administrator, (operat- 
ing the Grand River Dam _ project 
since November 19, 1941, through 
the executive order of President 


Roosevelt), it was announuced by 
R. K. Lane, president of the Public 
Service Company of Oklahoma. It is 
the first joint agreement under 
which the local electric service com- 
panies will coordinate their systems 
with the Grand River hydro project. 

The contract, affecting the power 
systems of the Public Service Com- 
pany of Oklahoma, the Oklahoma 
Gas and Electric Company and the 
Grand River Dam project, will be in 
effect during the period of the war. 
It was signed by Mr. Lane, George A. 
Davis, president of Oklahoma Gas 
and Electric Co., and Douglas 
Wright, representing the Pensacola 
Dam project. 

The contract provides that in order 
that the three power systems shall 
make the maximum contribution to 





NAVY “E” 
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GOES TO HUBBARD—When Hubbard and 
Company, of Pittsburgh, was awarded the All-Navy “E” 
flag for excellence in production, the Navy commandeered 
the John W. Hubbard stern wheeler and was transported 
to the Hubbard Company dock on the Allegheny River 


the war effort and to the nation 
during the war, the systems will be 


interconnected and the power gen- 
eration pooled to assure the maxi- 
mum power production from the 


facilities of the Grand River hydro- 
electric. 

The signing of the contract will 
now vitally assist the Grand River 
hydroelectric project in meeting its 
commitments to serve industries en- 
gaged in the production of war ma- 
terials and for the requirements of 
the United States armed forces, Mr. 
Lane stated. “It is a voluntary ar- 
rangement on the part of the two 
utilities and the administrator of the 
Pensacola Dam project,” he said. 

In effect the agreement coordi- 
nates the federally operated Grand 
River hydroelectric with the electric 
utility systems from Omaha to New 
Orleans. All of the companies in this 
area have an agreement of coordi- 
nation through the creation of a 
“power pool,” utilizing their inter- 
connections so that the full effect of 
all of the reserves of all the com- 
pany systems (and now the hydro 
plant) will become available for the 
war effort. 

The two utility 


companies have 











making it a typical Navy affair. 
seen disembarking from the picturesque boat. 


agreed in their contract to sell their 
off-peak current to the Grand River 
Dam project at 3 mills, which is ap- 
proximately their out-of-pocket cost, 
and does not include anything for 
interest, taxes and depreciation, Mr. 
Lane said. On-peak current, if ex- 
changed between the parties, will be 
paid for at the rate of 5 mills per 
kilowatt hour. There is a provision 
that any current taken by the local 
utilities to prevent water from over- 
flowing at the dam and being wast- 
ed, is to be paid for by the utilities 
at 1 mill per kilowatt hour. This 
is the approximate value of the fuel 
that would be saved by the electric 
companies in shutting down steam 
capacity to make this current, ac- 
cording to Mr. Lane. 


N. C. Electrical Men 
To Meet in Raleigh 


“Blectricity in the War Program” 
will be the theme of the annual 
Electrical Institute, to be held July 
14 and 15 at North Carolina State 
College, Raleigh, under the sponsor- 
ship of the North Carolina Chapter 





At left, naval officials are 
Right, 
Joseph V. Smith, vice president of Hubbard and Company, 
makes his acceptance speech. Directly behind him, from 
left to right, Lt. Commander W. K. Bigger, John W. Hub- 
bard, and Captain Frederick L. Oliver. 
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trical Inspectors, the North Carolina 
Association of Electrical Contrac- 
tors, the State Board of Examiners of 
Electrical Contractors, and the Col- 
lege Extension Division of the State 
College. 

Although the final program for 
the meeting has not yet been com- 


pleted, a tenative list of speakers 
and their subjects include the fol- 
lowing: 


Arthur H. Abbott, National Elec- 
trical Manufacturers’ Association, 
New York, “Emergency Require- 
ments and Emergency Codes.’’ 

Lee Adams and E. H. Alexander, 
General Electric Company, Schnec- 
tady, N. Y., “Industrial Controls in 
Defense Plants.’’ 

W. E. Armstrong, Underwriters’ 
Laboratories, Inc., New York, ‘‘Sub- 
stitutes for the Duration.”’ 

H. C. Biglin, The Wiremold Com- 
pany, Atlanta, ‘‘Progress in Develop- 
ment of Wiring Materials.” 

Sherwood Brockwell, State Fire 
Marshall, Raleigh, ‘‘Bombs and Safe- 
guarding.”’ 

O. A. Fredrickson, National Elec- 
trical Products Corp., Pittsburgh, 
“Effect of the War on Standards.” 

F. E. Hartis, Modern Electric Co., 
Durham, N. C., ‘‘Materials In the 
Emergency.”’ 

L. M. Keever, North Carolina State 
College, Raleigh, ‘“‘The Part of the 
State College in the National Emer- 
gency.”’ 

H. G. Knoderer, General Electric 
Company, Bridgeport, ‘Importance 
of Chapter Meetings.” 

E. G. Romeiser, Porcelain Prod- 
ucts, Union City, Ind., ‘‘Non-Critical 
Materials in War Time Wiring.” 

Victor H. Tousley, Secretary-Treas- 
urer, IAEI, Chicago, ‘‘The National 
Electrical Code and the Present 
Emergency.”’ 

The program has been designed 
to bring first-hand information to 
electrical men in North Carolina on 
the new emergency code rules, ap- 
proved substitutes for essential ma- 


terials, maintenance in _ industrial 
plants, protective lighting, priori- 
ties, ete. 


Non-Metal Reflector 
Releases Steel 


Development by the _ fluorescent 
lighting fixture industry of a new- 
type reflector, constructed of mate- 
rials not vital to war production, has 
been announced by the Lighting 
Division of Hygrade Sylvania Cor- 
poration, Salem, Massachusetts. 

An industry-wide change-over to 
this type of reflector would release, 
for more critical war production, im- 
portant quantities of sheet steel cur- 
rently used in reflector manufacture. 

Because fluorescent lighting makes 
more efficient use of electrical power 
and provides more light of better 


of International Association of Elec- 
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Production line at the Hygrade Sylvania Corporation’s Ipswich, Mass., 
plant carries new non-metal reflectors through infra-red oven which 
bakes the synthetic enamel reflecting surface at a high temperature. 


quality, it is considered an extremely 
important factor in 24-hour-a-day 
war production. It is being used ina 
great many war production plants, 
and thousands of fixtures are being 
manufactured for this purpose daily. 

Hygrade’s fixtures utilizing the 
new composition reflector will employ 
only about 1/3 as much steel as pres- 
ent fixtures, and thus the amount of 
stee] made available for other war 
production will be considerable. 

Made of a specially treated compo- 
sition, the reflector is considerably 
lighter in weight than present reflec- 
tors. General appearance, however, 
remains the same. The reflecting 
surface is the same high-temperature 
synthetic enamel used on many 
present Hygrade fixtures, and has 
equally high light reflectivity. 

This development is the result of 
exhaustive research by lighting en- 
gineers, who have sought for some 


time to achieve a reflector which 
would equal the metal reflector in 
efficiency, but utilize non-essential 
materials. The new unit has been 
examined by the Underwriters’ Lab- 
oratory and will be included in the 
U. L. listing. 


Kentucky Chapter, IAEI 
Will Meet June 25 


The Kentucky Chapter, Interna- 
tional Association of Electrical In- 
spectors, and its affiliated electrical 
contractors, will hold its summer 
meeting at Hotel Lafayette, Lexing 
ton, Kentucky, on June 25-26, 1942. 
The program will feature talks on 
such subjects of current interest as 
priorities, what materials are being 
used and how they can be obtained, 
the National Electrical Code and the 
present emergency, incendiary bombs. 





To gain additional capacity for the manufacture of Stokol automatic 

coal stokers and fresh air maker ventilators, the Schwitzer-Cummins 

Company has occupied this new factory building at 1145 East 22nd 

Street, Indianapolis, Ind. The company has just recently announced a 

new line of centrifugal blowers designed particularly to meet the re- 
quirements of defense housing. 
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Wartime Lighting 
Courses Held by G-E 


At least 100 utility lighting direc- 
tors from various parts of the coun- 
try were in attendance at the 3-day 
conference on ‘‘Wartime Responsibil- 


ities’’ at General Electric Institute, 
Nela Park, Cleveland, May 11, 12, 
and 13. 


This conference took the place of 
the Annual Conferences for utility 
lighting directors and supervisors as 
have been held at Nela each early 
summer for a number of years. It 
was devoted to lighting activities 
for the National Cmergency, to 
lighting for production and protec- 
tion . . to store, home, and black- 
out lighting. 

A somewhat similar ‘‘school’” was 
held at the Nela Park G. E. Institute 


for five days from April 20 to the 
24th. The wartime lighting course 


was arranged expressly for lighting 
service men and engineers. The more 
than 100 ‘‘students’’ (see photo of 
the group in the G.E. Institute) came 
to Nela from near and far. Some 
hailed from Nova Scotia and Quebec; 
others from California, Wvoming,. 
Minnesota and deep in the heart of 
Texas. 

More than twenty-five main sub- 
jects were covered by Nela Park en- 
gineers and sales executives. Funda- 
mentals in lighting practice were 
reviewed in the week’s first half. 
The last half of the course, advanced, 
stressed more production in wartime 
industry and blackout procedure. 

Lawrence C. Porter, co-ordinator 
of blackout activities and Nela Park 
research with the Government, cov- 
ered the blackout status very exten- 
sively. The following are highlights 
of his presentation on the blackout 
subject: 

“Activities of the illuminating en- 
gineer have been devoted to produc- 
ing more and better light but 





Many such engineers have 
all-out in research to develop 
and means of reducing or ob- 


today 
gone 
ways 
scuring light so it cannot be detected 


by enemy bombers. . The answer 
to the problem is not one of putting 
out all the lights. ... Practice black- 
outs of that kind have killed more 
people than the bombs Produc- 
tion of war materials was held back, 
public morale was lowered . . and 
you can never tell what the saboteur 
may do in the complete blackout 
.... By and large, none of the in- 
terior lighting of plants making war 
materials should be extinguished .... 
Of course, the light should be made 
totally invisible from the air.... 
Outside the plant there are a great 
many more places where some ac- 
tivity must be carried on during 
blackout and where it is not practical 
to completely obscure the _ light 
sources Fortunately we have 
England's experiences to help light- 
ing engineers here... Yet Eng- 
land’s practice in blacking out must 
be widely modified in many cases to 
meet special conditions here in the 
States .... progress in blackout over 
here is moving along as rapidly as 
sound practice permits.” 

Mr. Porter covered such blackout 
problems as obscuring blast furnaces 
and described or demonstrated the 
following: blackout street lighting, 
automotive, flashlight lighting; and 
blackout lamps for the home. He 
pointed out the advantages and 
drawbacks as regards luminescent 
materials that glow under the in- 
fluence of invisible ultraviolet. 


New Norge Manual 

Aids Service Training 
Launching an effective attack 

against the major problem faced to- 


day by almost all appliance dealers 
and distributors, that of training raw 





More than 100 utility lighting directors from various parts of the country 

were in attendance at General Electric’s Wartime Lighting Course held 

at Nela Park, May 11-13. A similar course had been held for lighting 
service men and engineers in April. 
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recruits for the service department, 


Norge Division, Borg-Warner cor- 
poration, has released a fifty-page 
service school instructors manual 


outlining in detail a complete pro- 
gram for a series of brief but hard- 
hitting national service schools. 

The schools will shortly be under 
way at Norge distributors headquar- 
ters in every part of the county and 
in the shops of hundreds of leading 
Norge dealers as well. So thorough 
is the work of the instructors’ man- 
ual in outlining the course of in- 
struction, and in detailing the dem- 
onstration and shop work procedure 
to accompany the lectures, that a 
minimum of personal supervision by 
the Norge service department will be 
necessary. Consultation on any un- 
usual problems’ encountered will 
nevertheless be available from the 
factory. 


Instructions Are Simplified 


Realizing the need for an entirely 
new approach to the service instruc- 
tion problem because of the great 
influx of men and women, whose 
backgrounds are devoid of training 
in many of the most elementary phy- 
sical, chemical and electrical prin- 
ciples lying behind the science of re- 
frigeration, the manual drops the 
technical language of pre-war serv- 
ice bulletins and builds the course 
upon a simple explanation of basic 
principles. 

The manual provides a complete 
plan and set of ‘instructions for the 
instructor’ to cover an_ intensive 
school of two days’ duration, the 
maximum amount of time which it is 
found can be devoted by most serv- 
ice executives to the task of initiat- 
ing new department employees. 
Necessarily, it is jam-packed with 
vital information on everyone of its 
fifty pages. 

Broken down into four sections, 
three of which are almost wholly de- 
voted to lectures, blackboard dem- 
onstrations and instructors use of 
equipment, a comprehensive treat- 
ment of theory of refrigeration de- 
scription and function of the me- 
chanical parts of refrigeration appa- 
ratus in general, and a more detailed 
description of the Norge systems is 
given in the first day of the school. 
The second day is devoted to a prac- 
tical laboratory exercise in the more 
common service operations, outlined 


in section IV of the book and per- 
formed for the most part by the 
sudents. Theory and practice are 


thus forcibly united at the end of 
the course. 

Characteristic of the ‘instructor 
aides’ which have been incorporated 
in the plan of the book are the pro- 
vision of simplified diagram outlines 
for blackboard use, a complete ros- 
ter of the equipment necessary for 
conducting the school and provision 
sets of model questions covering the 
first three sections of instruction. 
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. HEE is a splendid example of how 

parallel runs of BullDog BUStribution 
DUCT, for power, and Universal Trol-E- 
Duct, for lighting, take all the guesswork 
ill out of electrical distribution to specific pro- 
duction line locations. 

Each machine is served with power 
through an individual protective plug — 
each light is separately fused, and instantly 
movable. Yet the whole line, including the 


ly BullDog equipment, can be rearranged or 
c- moved altogether with a minimum of lost 
at time and maintenance cost. 

se Conversion from peace to war manufac- 
8 turing, from one armament job to another, 


[= or back to peacetime manufacturing later 


. BULLDOG 


° ELECTRIC PRODUCTS C0. 


e DETROIT, MICHIGAN 


e BullDog Electric Products of 
Canada, Ltd., Toronto, Ontario 
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“ | Plug in for Power and Light 
: at any Desired Point 


on —all are equally quick and easy with 
the completely flexible, 100% salvable, pre- 
fabricated BullDog equipment. 

BullDog pioneered Bus Duct Systems—and 
sets the pace for the field. Its engineering 
laboratory leads the way in improvements 
to increase efficiency and conserve critical 
materials, such as rubber, aluminum, etc. 

To save time, why not let the BullDog 
Field Engineering Staff — men who have 
had years of experience in this field — 
submit complete electrical distribu- 
tion layouts to your architect or 
your engineering department. 
Write today for complete 
descriptive bulletins. 





MANUFACTURERS of Vacu-Break Silety § Switches SafToFuse Poneihousiil Circuit Master Breakers, 
Switchboards, Bus Duct Systems—FOR LIGHT AND POWER 
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SERVICE TRADING PROGRA) 


4A ; ~ 
A complete set of charts aids C. E. Ring, G. E. refrigerator New sound slide films play an important part in all training 


service engineer, in pointing out fo an attentive group just meetings. Frame 103, at which the group is looking, shows 
how a sealed machine operates. how a common control adjustment is made. 


Sound slide film frames are reproduced in booklet form. There’s always time after the meeting for plenty of individual 
Before the meeting ends each service man receives his copy. discussion. Here two interested service men get specific 
It is invaluable as a guide to good service. information on the famous Monitor top. 
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RAL ELECTRIC DEALERS 


THIS IS YOUR OPPORTUNITY TO GET 
REPAIR AND MAINTENANCE TRAINING ON 
ALL G-E HOUSEHOLD APPLIANCE LINES 


National Refrigerator Training Wee 





OW WELL and HOW QUICKLY you are able 

to repair your customers’ appliances will largely 

determine your success or failure as a servicing dealer 
for General Electric household appliances. 

In developing its product service program, General 
Electric kept this fact uppermost in mind. As a result, 
the newly announced dealer plan gives tremendously 
more emphasis to product training than to any other 
consideration. Already, most detailed and informative 
product training programs have been written on G-E 
laundry equipment, electric ranges, Disposalls and re- 
frigerators. As time goes on, instructive material on 
other products will be developed, so that a servicing 
dealer may enjoy the benefit of the latest repair and 
maintenance technique uncovered by General Electric 
engineers and service special'sts. Further, since train- 
ing will be on a continuous basis, an “old” hand will 


SALUTE TO SERVICE 


This 12-page book states General Electric’s 
service policy and tells how you may be- 
come an authorized Appliance Service Cen- 
ter dealer. cisk your distributor for a copy. 


ENROLL NOW IN ONE OF THESE REFRIGERATOR TRAINING MEETINGS! 


N. EASTERN DIST. 


Raleigh, N. g : 4 
METROPOLITAN DIST, eis City N.C. Datenotset Columbus, Ohio. . . June 25 


Monroe, N.Y... . . June 25 N. Y..... June 25 
NVC Datenoteet Delle, Ve... Date not set Ciena hia. June 28 
CENTRAL DISTRICT 


ATLANTIC DISTRICT Norfolk, Va.. .Date not set 
Roanoke, Va... Date not set 

Reading, Pa.......June 22 | ynehburg, Va. Date Cc yee June 22 

reer ee Gomera Seer tore 

» FM. . SUNS ington, Date ison, ...dune 23 

Lancaster, Pa SR, Indianapolis, nd. June 23 


Pa... June 23 Dixon, Hil. 
te - S. EASTERN DIST. te lias. 3 
Charlotte, N.C....June 23 Columbia, S.C....June 23 Terre Haute, ind. . June 24 
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IS FIRST OF THE TRAINING SERIES 


have many opportunities to brush up on service, while 
the dealer who is compelled to employ fresh and un- 
schooled “hands” at frequent intervals will find 
G-E’s new training program increasingly valuable. 


FIRST SCHOOL—REFRIGERATORS 

The series of training courses will get off to a flying 
start with domestic refrigerator schools the week of 
June 22. This does not mean that refrigerator schools 
will not be held before and after that date . . . for they 
will be, many of them. It simply means that General 
Electric distributors want to start off these training 
meetings on a national scale... in a way that will give 
scores of G-E dealers and their repairmen an oppor- 
tunity to get refrigerator training as early as possible. 

Some of the schools scheduled as this goes to press 
are listed below. Whether or not you see listed a meet- 
ing in your area, get in touch with your regular Gen- 
eral Electric refrigerator distributor for full details. 
Also, ask him how you can become an authorized 
Appliance Service Center dealer, and get the identifi- 
cation shown below. This mark of appliance service is 
one of distinction and is given only to G-E dealers who 
are in a position to render prompt, efficient service to 
owners of G-E home appliances, 
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servicing organization. 














Electrical Industry 
News from the Capitol 


The retail service ceiling of the 
General Maximum Price Regulation 
goes into effect July 1, freezing at 
the highest price charged during 
March 1942 all contractor services to 
the consumer covering installation, 
maintenance, preservation, and re- 
pair of electrical equipment. 

The price for services is ‘“frozen’’ 
at the highest March price of the in- 
dividual contractor or service shop. 
What a competitor charged for serv- 
ices during March is of no concern 
to the individual—his own highest 
price is the ceiling he has to stay 
beneath. 

Repair of machinery in a manu- 
facturing plant by an outside con- 
tractor came under the ceiling on 
May 11, the same date on which max- 
imum prices were established for the 
manufacturer and wholesaler. In 
this case, also, prices for services 
were frozen at the highest price 
charged by the contractor during 
March. 

Public utility rates are exempted 
from the price regulation because 
they do not come within the defini- 
tion of “commodity” under the 
Emergency Price Control Act of 
1942. 


* 8s # 


Maximum Price Regulation No. 
136, freezing prices of machines and 
parts, including electrical equipment, 
became effective May 18. The order 
freezes prices for new equipment at 
prices in effect Oct. 1, 1941, deter- 
mined by reference to price sheets or 
regular quotations. The ceiling af- 
fects all levels of distribution except 
retail. 

The regulation, in addition to es- 
tablishing ceiling prices for new ma- 
chines and parts, also states formulas 
for maximum prices for rebuilt used 
machines and parts, and other second 
hand units. These maximum prices 
are established at 85 percent of the 
Oct. 1, 1941, net price for nearest 
equivalent new machines. 

The measure also establishes maxi- 
mum rentals for machines, using the 
Oct. 1, 1941, rental charge as the 
ceiling rental. 

* a eo 


In a revision of the Copper Con- 
servation Order M-9-C, the War Pro- 
duction Board has banned the use of 
the red metal in an additional 100 
products. The previous exemption 
for parts to conduct electricity is re- 
moved. Among items on a new list- 
ing A-1 are bulbs and neon and 
fluorescent tubes for advertising and 
display purposes, bulbs and cords for 
Christmas trees. A-1 items were not 
permitted to be manufactured after 
May 31. 

* * eg 

The use of iron and steel was 

prohibited also on a list of 400 ar- 
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ticles issued by WPB. Many items 
of electrical equipment were includ- 
ed under the order, such as electric 
water coolers, dishwashing machines, 
lighting poles and standards, show 
window lighting and display equip- 
ment, and many others. 

oo 7” 

A separate price action on May 6 
by Price Administrator Leon Hen- 
derson placed a ceiling of prices, re- 
flecting February 1942 levels, on all 
sales of used mechanized household 
refrigerators. 

Maximum prices in specific dollars 
and cents figures are listed for hun- 
dreds of second-hand refrigerators of 
all brands and models in the order— 
Maximum Price Regulation No. 139 
(Used Mechanical Household Re- 
frigerators). A formula to enable 
sellers to determine the price of a 
used refrigerator which may have 
been omitted from the long list is 
also provided by the regulation. 

The action, giving separate price 
treatment to a second-hand house- 
hold commodity, was the first of its 
kind. 

The regulation became effective 
May 18, the same day on which the 
General Maximum Price Regulation 
freezing prices of virtually all retail 
commodities at March levels becomes 
effective. Until the provisions of the 
order can be applied, OPA has re- 
quested that second-hand refrigera- 
tors be sold at prices no higher than 
the prices listed in the regulation. 


The regulation sets specific top 
prices that may be charged for ‘as 
is’, “unreconditioned’”’ and ‘“recon- 
ditioned’”’ boxes. In general, the 


ceiling price for a reconditioned re- 
frigerator is less than half the manu- 
facturers’ original suggested retail 
price for the same machine when 
new. Maximum prices for most un- 
reconditioned boxes run about $30 
per unit less, (while for ‘‘as is’’ boxes 
the ceiling goes down as low as 
$10.50 each). 

All of the maximum prices exclude 
Federal excise taxes or any State and 
municipal taxes ‘that are generally 
passed on separately to the buyer. 

a a co 


All domestic electric ranges in the 
hands of manufacturers, distributors 
and retail dealers were frozen May 2 
by the War Production Board. 

In order to make existing stocks 
and future production available for 
new defense housing, Army and Navy 
and Lend-Lease orders, Supplemen- 
tary Limitation Order L-23-b forbids 
the sale, lease or transfer of any do- 
mestic electric range except on a 
preference rating of A-9 or higher, 
or by specific authorization by the 
Director of Industry Operations. 

“A domestic electric range’”’ is de- 
fined in the order as any range or 
cooking stove for home use with 
electric heating elements and a total 
rated wattage of 2% kilowatts or 
over. 
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Miller Electric Co. 
Shares Navy “E” Award 


Miller Electric Company, long es- 
tablished electrical contracting firm 
of Jacksonville, Fla., recently shared 
in the award of the Navy “E” to 
the Gibbs Gas Engine Company, of 
Jacksonville. Miller employers are 
privileged to wear the Navy “E” em- 
blems, symbolic of highest achieve- 
ment in filling Navy contracts. 

Among the larger contracts award- 
ed Miller Electric Company in recent 
months are: inside and outside elec- 
tric distribution, advanced flying 
school, Columbus, Miss.; outside dis- 
tribution, Camp Chaffee, Fort Smith, 
Ark.; Naval Air Station, Jackson- 
ville; traffic signal system, City of 
Memphis, Tenn.; St. Bernard hous- 
ing project, New Orleans, La.; Capi- 
tal Homes housing project, Atlanta, 
Ga.; automatic telephone cable in- 
stallation, Marine Barracks, Parris 
Island, S. C.; eight mine sweepers, 
New Bern, N. C.; 44 mine sweepers, 
five harbor tugs, and 14 cutters for 
Gibbs Gas Engine Company, Jack- 
sonville, and many others. 

To assist Miller Electric Company 
in filling its numerous contracts, the 


Jacksonville Metal Manufacturing 
Company recently was organized. 
This company will produce such 


products as electrical cabinets of all 


kinds, special wire ways, telephone 
cabinets, switch panels, control 
boards, signal panels, and similar 
items. 


Officers of Miller Electric Com- 
pany include H. G. Miller, president, 
and James Dandelake, vice-president. 
Dave Shaffer is general superintend- 
ent in charge of Jacksonville proj- 
ects, and H. G. Albright is general 
superintendent jn charge of out-of- 
town projects. 


Substitute Metals 
Go Into Lamp Bulbs 


Substitution of iron bases and oth- 
er conservation measures now being 
put into effect will save approximate- 
ly two million pounds of brass a 
year, according to A. E. Snyder, as- 
sistant general manager, Westing- 
house Lamp Division. Materials to 
replace vital war metals will be used 
in millions of Westinghouse lamps 
in 1942 in order that production of 
light bulbs for essential civilian needs 
may continue during the coming year. 

All civilian lamp bulbs in the 10- 
watt to 300-watt size and most in- 
dustrial lamps will have iron instead 
of brass bases this year, although 
the change will be unnoticeable to 
the consumer. To prevent corrosion 
these bases will be protected with a 
thin coating of brass. 

Nearly all nickel consumption for 
lamp manufacturing has already been 
eliminated by the use of nickel-plated 
iron wire instead of pure nickel wire. 




















. AND MEET EVERY REQUIREMENT 
MOST MODERNLY, COMPLETELY, DEPENDABLY 


SWITCH OUTLET BOXES 
BOXES KNOBS 
Insure greater safety in Cement coated — extra 
length nail — genuine 


wiring and the elimina- 
tion of all grounding 
hazards. Made of the 
best quality of white 
porcelain. Metal inserts 
are placed in two holes 
of the switch boxes for 
receiving screws of stan- 
dard switches, plug out- 
lets, ete. Knockouts for 
single wires, also for 
cables. Specify and use 
them. 


leather washer - code 
standard. They don’t #¢hip 
when driven in and they 
| do stay in place and 
have a firm grip. Avail- 
able in a wide variety of 
heights, diameters, holes, 
and grooves. 





@These safe, economical, efficient, and easy to install 
insulating wiring systems of porcelain will help you to 





increase your installation business and build profits. This Gent ont wuhent sate 
system is available for residential and farm wiring and soni, pout dimensions 
out holes, and mounting 





screws. High mechanical and 


insures permanency and utmost safety. Use this system ee 
where dampness and fire hazards are prevalent, such as 
in warehouses, cold storage and packing plants, dairies, 


chemical works, ice plants, breweries, etc. Grounding is STANDARD 
unnecessary when you use this system. Clamps are not TUBES 
. + ° ‘ In sizes 1% to 48 inches long, 
required for porcelain boxes. No rusting or corrosion 5/16 to # inch diameter in 
followin unglaz 
troubles. glazed,” split, Mo or, 64 —_ 
: ’ floor, headles urv r ed end, 
Send for new Bulletin an over split “an asinos 
| LLI N O S EL ECTR | C PO RC ELAI N CO both inside and outside. 





MACOMB, ILLINOIS 








[a 

















ILLINOIS 


‘Ors PORCELAIN) 








TOP QUALITY - - - EXACT DIMENSIONS 


ILLINOIS ELECTRIC PORCELAIN CO. MACOMB, ILLINOIS 
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NEW EQUIPMENT 
and MATERIALS 


Carboloy Masonry Drills 


An 8-page leaflet, Bulletin GT-103, 
containing complete information on 
masonry drills tipped with Carboloy 
is available from Carboloy Company, 
Inc., Detroit. 

This material, harder than the 
hardest steel, not only will stay sharp 
many times longer than ordinary 
drills, but it is fast, smooth and 
accurate in drilling such materials as 
concrete, brick, slate, tile, plaster, 
etc. 

The drills may be used either in 
rotary electric drills or in combina- 
tion with hand braces. They are avail- 
able in standard sizes ranging from 
3/16 to 1% inch diameter. Copies of 
the leaflet will be mailed upon re- 
quest. . 


Emerson Fan Catalog 


“The Cook of Fan Values for 1942” 
is offered by the Emerson Electric 
Mfg. Co., of St. Louis, in their new 
catalog for the coming season. This 
28-page catalog illustrated in color, 
shows approximately 100 types with 
complete data on construction fea- 








tures and performances. 

Although continuing many of the 
popular guaranteed fans as _ intro- 
duced last year, Emerson-Electric be- 
gan its 52nd year in full cooperation 
with the Governmental Policy on vital 
materials. 

The air circulator line includes 
three-blade types S60WA _ and 
S60WB; also a four-blade_ type, 
S60WC. Each of these fans are 
available with the four types of 
mounting accessories. A copy of 
this new catalog (Unit X4549) will 
be mailed to those requesting it on 
their company stationery. 


Shielded Guth Trucolite 


The Guth Trucolite, “King of 
Night” is now available with Eggcrate 
Louvres or Diffusing Glass Bottom to 
supplement its efficiency with quality 
lamp-shielding or diffusion. The new 
Eggcrate Louvres’ permit strong 
downlight with comfortable shielding 
at all normal angles of vision. The 
Trucolite Eggcrates are super-spot- 
welded to provide rugged “bridge- 
type” construction. 

The Trucolite’s Glass Shield is 
Prismed Glass which efficiently dif- 








Rear Admiral John Downes, U.S.N., Commandant, Ninth Naval District, 
Great Lakes, Ill., congratulates Clark T. Morse, president of American 
Blower Corporation, on the high honor conferred on the company by the 
Navy Department for outstanding performance in the production of fluid 
drives and other naval material. The Navy “E” Burgee was presented by 
Rear Admiral Downes in ceremonies held at the corporation’s plant, May 
14. American Blower, for many months, has been on an “All-out for 
Victory” schedule, producing not only fluid drives and other special 
equipment for the U.S. Navy, but industrial blowers, forced draft fans, 
and various other types of air handling equipment for war work. 
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fuses and transmits the light yet 
presents a low-surface brightness. 
The Glass Shield is formed to the 
contour of the attractive Trucolite 
ends and is rigidly held in a metal 
frame, braced by two strong rods. 
Both the Glass and Eggcrate Bot- 
tom Trucolites have an _ exclusive 
“drop-hinge” for convenient relamp- 
ing, cleaning and servicing. This 
“drop-hinge”’ permits lowering Egg- 
crates or Glass out of the way or with 
a slight upward lift releases them 
entirely. The Trucolite end has been 
redesigned so that the Eggcrates or 
Glass can be added to the open type 
whenever desired. The new end is of 





stamped steel with knockouts for ty- 
ing fixtures together in continuous 
runs. Further information, light 
curves, coefficients of utilization, 
etc., are available upon request from 
the Edwin F’. Guth Co., St. Louis, Mo. 


Photoelectric ‘Light Watchman’ 


A new photoelectric control es- 
pecially designed for turning off 
show window lights, illuminated signs, 
or protective lighting during black- 
outs has been announced by the Gen- 
eral Electric Company. 

The “light watchman” is a photo- 
electric relay which is actuated by 
the nearest street light. When the 
street light goes out at the start of 
a blackout, the photoelectric relay 
turns off the lights in the show win- 
dow, sign, or protective lighting sys- 
tem. When the street light goes on 
again the controlled lights are again 
energized. 

The relay has several features 
which make it especially suitable for 
blackout lighting control. It is high- 
ly directional, and therefore subject 
only to the control of the street light 
at which it is aimed. A short time 
delay prevents false operation of the 
relay by momentary flickering of 
street lights. 

The relay is so designed that if 
either of the two tubes fails or if 
the sensitive relay coil is open-cir- 
cuited, the relay is de-energized and 
the lights are turned off. 

The operation of this device will 
not affect the normal functioning of 
a time switch, if one is used to turn 
them off at a preselected time. The 
“light watchman” is available in in- 
door or outdoor types. 


Guy Wire Calculator 


The A. B. Chance Company, Cen- 
tralia, Mo., has developed a guy cal- 
culator which enables construction 
men to get the most out of anchoring 
with the least amount of wasted time 
and materials. The calculation of any 
guying problem requires only a few 
seconds. 

In designing this calculator all con- 
ditions such as the size, number and 
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America’s Secret Weapon 


ou won’t find it on the production 
lines at Rock Island or Willow Run. 


It isn’t guarded at the Brooklyn Navy 
Yard, or tested at Aberdeen. 


But it’s the toughest weapon these men 
you are looking at will ever take into 
battle. It’s the stuff with which all our 
wars are won. 


The boy in the uniform doesn’t call it 
morale, That’s a cold potatoes word for 
something John American feels deep and 
warm inside. 


Perhaps he can’t give it a name. But 
he can tell you what it’s made of. 


It’s made of the thrill he gets when his 
troop train stops at a junction point and 
fifty good-looking girls are at the station 
with cigarettes. 
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It’s made of the appreciation he feels 
for a bright new USO clubhouse where 
he and his friends can go for a few hours’ 
rest and relaxation. 


It’s made of laughter and music— 
when Bob Hope or Lana Turner visits 
his camp with a USO show. 


It’s even made of a cup of coffee and 
a Yankee smile—at some lone outpost 
in Alaska or the Caribbean 


Maybe it’s just a feeling of kinship 
with this land of a hundred million gen- 
erous people. Maybe it’s just the under- 
standing that this whole country cares; 
that the soldier is bone of our bone; that 
he and we are one. 


Name it if you can. But it’s the secret 
weapon of a democratic army. 


What can you do to sharpen this 
weapon? Give to the USO. This great 
national service organization has been 
entrusted by your government with 
responsibility for the service man’s 
leisure needs. 


The requirements of the USO have 
grown as enormously as our armed 
forces themselves. This Spring we must 
have $32,000,000. 

Give all you can—whether it’s a lot 
or a little. Send your contribution to 
your local chairman or to USO, Empire 
State Building, New York City. 


‘USO: 
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kind of conductors, the grade of con- 
struction, the line angle, the height 
of the pole, and the distance of the 
pole from the anchor have been care- 
fully considered. Going a step farther 
than similar calculators, it shows at a 
glance just what anchors meet the 
requirements specified in the calcula- 
tion. The anchor chart lists the cat- 
alog numbers, the anchor size, and 
shows what can be expected of the 
various anchors in different soils. 

By using this new guy calculator, 
quick and accurate decisions can be 
made regarding what anchors to use 
and where to use them to get the 
desired results without unnecessary 
expense and delay. 


Fluorescent Lamp Holder 


Lloyd Products Company, Provi- 
dence, R. I., has just placed on the 
market a new and compactly efficient 
“Narrow Channel” fluorescent lamp 
holder. This holder, No. 172, em- 
bodies the careful engineering which 
has distinguished Lloyd fluorescent 
lighting accessories and presents the 
following features. 

No. 172 is designed primarily for 
use with T-8 1” diameter lamps in 
narrow channel reflectors. Also for 
use with 1”, T-8 or 14%” T-12 lamps 
when mounted without metal bracket, 
(No. 171). 

Push type. Both lamp terminal 
pins are placed in the two slots. A 


slight push seats 
the lamp and locks 
terminal pins. 
Lamp is easily re- 
moved by slight 
side pressure. 

Bronze contacts, 
reinforced with 
spring steel, insure 
perfect electrical 
contact plus absolute security. Nei- 
ther vibration nor shocks can loosen 
the lamp. 

Has single screw, countersunk 
mounting hole, for use when holder 
is used without metal bracket, (No. 
171). Serew head is flush with face 
of holder. 

Metal bracket, with insulating fiber 
shield on under side, has three tapped 
holes for optional mounting. 

Made of new plastic formula com- 
pounded exclusively by Lloyd engi- 
neers. Gives greatly increased 
strength. Can be furnished without 
metal mounting bracket, catalogued 
as No. 171. With bracket, No. 172. 








Selling Blackout 
Light Control 

(Continued from page 14) 
netic switch, which can be controll- 
ed by a push button located out- 


side the building. Since most of 
the larger stores and buildings 








And there’s just as much difference between 
the streamlined BRIEGEL METHOD of making 


conduit connections and old-fashioned methods. 


The BRIEGEL METHOD saves you up to 50% 
on time and a substantial saving on materials al- 
lowing you a larger margin of profit on each 
job. Make quick, easy, strong and neat 
connections this MODERN way. 












No extra turns or twists, 
no nuts to tighten when 
you use B-M connectors 
and couplings. Just TWO 
SQUEEZES with the patented 
B-M indenter (which costs you 
only $1.25) and you have a 
smooth efficient job. Ap- 
proved by Underwriters Lab- 
oratories. 


DISTRIBUTED BY 
The M. B. Austin Co. The Steelduct Co. 
Chicago, III. Youngstown, Ohio 
Clayton Mark & Co. Enameled Metals 
Evanston, Il. Pittsburgh, Pa. 
Clifton Conduit Co. National Enameling & Mfg. Co. 
Jersey City, N. J. Pittsburgh, Pa. 
General Electric Co. Triangle Conduit & Cable Co. 
Bridgeport, Conn. Elmhurst, N. Y. C. 








BRIEGEL METHOD TOOL CO., Galva, Ill. 
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have night watchmen, who can be 
made responsible to air-raid war- 
dens, magnetic switch-installations 
so far have not been in big de- 
mand. 

To tighten the burden on con- 
tractor inventories, the local coun- 
cil is making arrangements with 
the War Production Board to create 
a “stock pile’ of materials most 
likely to be needed for the emer- 
gency light-control program. Stock 
pile materials will be housed by one 
or two Miami wholesalers, who can 
issue the various items under prior- 
ities (PD-IA) approved by the 
Dade County Defense Council. 

Any electrical contractor who 
isn’t too busy to put “plus” volume 
on his books by going “all out” on 
a blackout-switch selling campaign 
has some powerful arguments in 
his sale-kit. Air-raid wardens, Mr. 
Robinson points out, have author- 
ity to break windows or kick in 
doors, if necessary, in order to ex- 
tinguish lights. While such ex- 
treme measures might not be em- 
ployed during a practice raid, they 
most assuredly would if the raid 
were actual. 

Although a store owner or man- 
ager who left burning lights not 
controllable from outside might es- 
cape on the first offense with a 
warning, continued neglect of it 
would result in certain damage to 
his property. In some municipali- 
ties, including Miami, he would 
run a risk of heavy fine or possible 
imprisonment for disobeying the 
warning of an air-raid warden. 

If lights were extinguished at the 
close of business, a merchant would 
lose the advertising value of dis- 
play and sign-illumination or, in 
the case of all-night protective 
lights, he would run the risk of 
theft-loss. All of which adds up 
to the fact that electrical contract- 
ors should have no trouble in sell- 
ing “blackout switch” installations. 


Safety Featured in 
Transmission Project 
(Continued from page 37) 


caterpillar tractor. The depths 
of the holes varied from 7 to 10 
feet. It was necessary to dig ap- 
proximately 2,120 holes, 1,620 of 
which were for poles and anchors 
making up the line under con- 
struction and 500 of which were 
for temporary pole installations 
and anchor guys. It was found 
that 25% of the holes dug for the 
construction of this line were rock 
holes and in one section of the 
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line, consisting of 39 miles, 48% 
of the holes were rock holes. All 
rock holes were drilled, using an 
air compressor and air drill, and 
at no time was it found necessary 
to use dynamite or powder to as- 
sist in the completion of a hole. 

All poles in this H-frame con- 
struction were set individually by 
an A-frame mounted on a Mack pole 
setting truck, each being lined and 
spaced to the required distances 
for the installation of the 30-foot 
double assembled crossarms. 
These tangent structures were 
braced internally with X-braces 
below the crossarms and have V- 
braces above the arm to the top 
of the pole. Ridge irons were 
then installed on the tops of each 
pole with the necessary bracket 
for the support of the overhead 
steel shield wire. 

The conductor used in the con- 
struction of this line was a rela- 
tively new type known as 3/0 Type 
S Copperweld. It consists of a 
core of two Copperweld wires with 
twelve No. 12 hard drawn copper 
wires stranded concentrically 
around this core. The core wires 
were .1697 inches in diameter and 
the hard-drawn copper wires were 
112 inches in diameter. The con- 
ductor made up in this manner 
weighs 632 pounds per thousand 
feet, has a breaking strength of 
12,970 pounds, and has the equiv- 
alent carrying capacity of 3/0 cop- 
per conductor. An average of 
2,800 pounds of conductor was 
shipped on each reel, this being 
an amount sufficient to string ap- 
proximately 3/4 mile of single 
conductor. 

The shield or static wire of 
which there are two strung along 
the top of the H-frame line, was a 
7-strand 3/8 inch high strength 
galvanized steel having a breaking 
strength of 10,800 pounds. This 
wire was also shipped on reels, 
with an average gross weight of 
1,500 pounds per reel, there be- 
ing sufficient wire in each reel to 
string one mile of one static wire. 
There was a total of 520 miles of 
wire strung in the construction of 
this line weighing 1,392,000 
pounds of which 1,080,000 was 
Copperweld and 312,000 pounds of 
7-strand galvanized steel. 

The conductor on the tangent 
structures was installed with nine 
10-inch dise ball and socket type 
insulators in a string, on wood 
deadend structures. Twelve 10- 
inch insulators were used and 14 
insulators used on deadends on 
steel structures. 














* TO SAVE TIME - 


To Conserve Copper * To Cut Maintenance 


Distribution engineers today are using 
Crapo HTC-130 Steel Conductors 
wherever practicable. For, these high- 
tensile, low-resistance steel conductors 
make possible longer spans with greater 
ground clearances, reduce the number 
of pole structures required, save valu- 
able man-hours. 

Developed primarily for branch lines 
of rural distribution systems, Crapo 
HTC-130 Steel Conductors now are 
being used—within the limits of their 
capacity —for other installations. They 
are surprisingly efficient electrically 
with 60-cycle alternating currents. 

In any case, you'll be sure to find 
it advantageous to order Crapo con- 
ductors or other pole line needs “via 
GRAYBAR”. You'll get what you need 
with a minimum of delay—subject, of 
course, to current priority regulations. 
Just call your local GRAYBAR repre- 
sentative. 





IN OVER 80 PRINCIPAL CITIES 








Crapo HTC-130 Steel Conductors provide 
high tensile strength with a minimum of 
electrical resistance. Available in Nos. 4, 
6 and 8 stranded (3-wire) type, in con- 
tinuous lengths without splices or welds. 
















Executive Offices: GRAYBAR BUILDING, NEW YORK, N.Y. 
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The personnel records covering 
the construction of this line indi- 
cate that the total man-hours 
worked for the construction of 
the line was 130,181 without a seri- 
ous or lost-time accident, and only 
six minor accidents occurring. 
The transportation department 
records showed that there were 
16 trucks and seven trailers used 
in the line construction, five pas- 
senger cars and three caterpillar 
tractors, which were driven 
278,969 miles without a motor ve- 
hicle accident occurring. All 
damage caused to equipment was 
due to mud, high centers, stumps, 
and rocks which were not classed 
as accidents but were accepted as 











= y (220/1.73 X .5 + 2.6)? + (220/1.73 X .866 + 1.7) 
= y (66.1)? + (111.7)? i 
129.8 volts 





construction expense. 

The safety policies which are 
followed by the Southwestern 
Light & Power Company of in- 
structing each new employee in 
the safety policies of the company 
before he is assigned to work were 
followed throughout the line con- 
struction, each employee being 
given to understand that no job 
was well done which caused or 
might cause an accident. 

Each week a general safety 
meeting was conducted in the 
camp on company time and the en- 
tire personnel was required to at- 
tend. At this time not only the 
rules set out in our safety rule 
book were discussed, but the con- 
ditions which had confronted the 
crews in the past week were dis- 
cussed, the care of tools and equip- 
ment, the work which was to be 
performed the next week, and any 
unusual conditions which the men 
might be required to meet also 
were discussed with the entire 
group. 

At any time if, in the judgment 
of the construction superintend- 
ent or the foreman of the differ- 
ent crews, it was thought that 
a safety meeting would be of help, 
or at any time when a minor ac- 
cident occurred, or the failure of 
some tool or piece of equipment 
could have caused an accident, a 
general safety meeting was called, 
bringing all such matters to the 
attention of the entire group and 
offering suggestions as to how the 
reoccurrence of such failure of 
equipment or tools, or the thought- 
lessness of the employee, could be 
overcome. 
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Industrial Wiring 


Practice—Part 6 

(Continued from page 25) 
large copper areas required for 
the feeder. This results entirely 
from the bus arrangement. 

The actual distance from the 
main switchboard. to the distribu- 
tion cabinet is 185 feet so that in 
this case this figure may be used 
in place of the 200 foot distance 
since no slack or extra wire will 
be required for connections. The 
IR and IX drop calculations will 
be: IR = 2907 x .000475 x 185/100 

2.6 volts, and IX 2907 x 
.000312 x 185/100 = 1.7 volts. 

The supply voltage to neutral 

for 50% power factor conditions is 


The supply voltage between 
phases is 129.8 x 1.73 = 224.6 volts. 

The results obtained in the vari- 
ous calculations are shown in the 
accompanying tabulation. In ad- 
dition an estimate is shown for the 
prime material and labor costs for 
each type of installation. These 
estimates do not include over- 
heads, profits, supervision, etc., 
but, it is believed, will indicate 
the comparative costs for each 
system. 

The open cable system has the 
highest regulation, i.e., difference 
between no load and full load volt- 
age, and the lowest cost. In many 
cases this type of system may be 
entirely satisfactory. Supply sys- 
tems often place 240 volts at the 
customer’s main switch. Under 
these conditions the 17 volt drop 
will not cause the machines to be 
operated at under-voltage condi- 
tions. It is true that a 17-volt 
variation for any one machine may 
affect the final weld produced, 
but it should be kept in mind that 
the 17-volt drop represents a rath- 
er steady condition of operation. 
Once the plant work is under way, 
the voltage at all machines will 
be rather steady and only reflect 
the slight drop within the sub- 
feeder and branch circuit to the 
individual machine. This condi- 
tion is due to the rather constant 
diversity factor. When one ma- 
chine is taken out of operation, in 
all probability another is started 
in for work. This is shown by test, 
as stated above, where the demand 
usually is about 40% to 50% of 
the connected load. 

If closer regulation is required 
or if the wiring must be protect- 
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ed, then metal raceway systems 
must be considered. The use of 
low reactance types of busways 
should be investigated. 





Lightning Strokes 
Recorded on Towers 
(Continued from page 36) 


three components with time _ in- 
tervals of 0.0251 and 0.9433 sec- 
onds between them. The first 
component had a duration of 
slightly over 2500 microseconds 
which was the minimum time 
which could be recorded since the 
instrument installed was out of 
adjustment. The duration of the 
other two components did not ex- 
ceed 2500 microseconds. 

From the data provided by the 
various recorders, considerable in- 
formation of a practical value has 
been obtained regarding the wave 
shape of the first component of 
this stroke and considerable more 
would have been given by the 
photographic recorder had it been 
in adjustment. As shown in Fig. 
4(c), the surge front recorder es- 
tablished the effective front as 5 
microseconds corresponding to an 
average rate of rise of 1320 am- 
peres per microsecond. The short 
time constant coil of the magnetic 
surge integrator recorded 0.2 cou- 
lombs for the charge in the first 
300 microseconds of the wave. The 
assumption that all of this charge 
is concentrated in a triangular 
wave, as shown by the dashed 
line of Fig. 4(c), gives an upper 
limit to the time of half value. 
For the 5 microsecond front and 
6600 ampere crest, it could only 
be 28 microseconds. 


Current Does Not Always Flow 
Continuously in Multiple Strokes 


Record No. 113 is of particular 
importance because it has provid- 
ed the first direct proof that cur- 
rent does not necessarily flow 
continuously between components 
of multiple strokes as has been 
concluded from previous evidence. 
McEachron? has found that all 
but seven of the 49 strokes re- 
corded oscillographically to the 
Empire State Building were of the 
continuous type and that higher 
recording sensitivity would likely 
have shown all to have been con- 
tinuous. From such evidence pro- 
vided by strokes to tall objects 
and physical considerations of the 
stroke mechanism, Bruce and 
Golde5 also have concluded “that 
multiple strokes consist of a con- 
tinuous low-current flow on which 
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KNOCKOUT TOOLS 


Greenlee Knockout 
Punches and Cutters will 
enlarge holes in metal up 
to l4-inch thick without 
long tedious drilling and 
filing. A Knockout Cut- 
ter or Punch is inserted 
in a knockout or a small 
drilled hole, a few turns 
of the drive nut with an 
ordinary wrench, and a hole up to 314 
inches can be cut in 114 minutes or less. 





and one or two men can easily push the pip 
The No. 790 Pusher will push pipe from 
114 to 4)4-inch size while the No. 795 
Pusher will handle large drainage 
ducts, concrete sewer pipe, and pipe 
beyond 4 inches. 


Write for free 
to the complete 










HELP THE 


ELECTRICIAN GET 
MORE WORK DONE 






LETE LINE OF BENDERS 


There’s a Greenlee Bender for any of your bending jobs. Small 
hand benders and powerful hydraulic benders for conduit, pipe, 
and tubing from 4 to 414-inch size. Greenlee Hydraulic Benders 
are easily operated by one man. . . save the cost of many manu 
factured bends and fittings . . . are compactly built in one unit 
... and are easily carried to the job and set up. The No. 770 
Bender, shown here, will bend 114 to 3-inch pipe while the No. 
775 Bender will handle 3 to 414-inch material. 


NO. 765 CABLE PULLER 


The Greenlee Cable Puller will 
save many hours of work when 
pulling in cable. This handy 
tool clamps right on to the 
conduit through which cable 


is pulled... is easily carried 
to the job . . . can be set up in 
a jiffy... and is easy for one 


man to operate with one or 
two hand cranks. This cable 
puller, with a maximum pull 
of 7500 pounds and with two 
speeds, can be clamped to 2 
to 5-inch conduit. 





HYDRAULIC PIPE PUSHERS II 


Greenlee Hydraulic Pipe Pushers eliminate digging long trenches, 
tearing up lawns, breaking through concrete, backfilling, and tamp- 
ing when installing pipe underground. Only a short trench is required 


e by pumping the handles. 
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SEND FOR NEW GREENLEE CATALOG 33-E 


opy of this valuable reference and buying guide 
line of Greenlee Tools for the Electrical worker. 








1766 COLUMBIA AVE. 
ROCKFORD, ILLINOIS 
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Small, Large, Fat, Thin, Male 
or Female - In the ‘Gorilla 
Grip” family there is a pre- 
cision made fitting for every 
size conductor, no matter where 


it taps or terminates. 






ME 





Lugs, Connectors and Taps are 
available for sizes 14 to 2,000 
MCM. Each terminal unit 
machined for just one size wire. 
However, one terminal unit will 
fit many types of Lug, Con- 
nector and Tap bodies. 


No special tools are required 
for any “Gorilla Grip” instal- 
lation. Try “Gorilla Grips” 
and see how easy they are to 
install and how perfect a “Srip” 
is obtained. 


National Electric 


PRIOOCOLCTS CORPORATION 
300 FULTON BUILDING, PITTSBURGH, PA. 
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the high currents in individual 
strokes are superimposed.” 

Although some strokes to lower 
objects may be of this continuing 
character, it is probably one of 
the characteristic differences be- 
tween strokes to very tall and to 
lower objects. 

Although data on a sufficient 
number of strokes for statistical 
analysis have not yet been ob- 
tained, the results of the first 
year’s experience with 10 installa- 
tions proves their effectiveness in 
recording the desired properties of 
stroke currents and indicates that 
with 20 of these installations valu- 
able quantitative data should be 
obtained after a few lightning 
seasons, 
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Wiring for Food 
Processing 
(Continued from page 23) 


delivery of the tomatoes to all the 
packers located along its route. 

All belts are comparatively slow 
moving and consequently require 
some sort of mechanical reduction 
from standard motor speeds. This 
is obtained economically and effic- 
iently by an ingenius reduction 
drive, using a V-belt and chain 
drive. 

Four reduction speeds using but 
one size of V-belt are obtainable 
because of thé unique motor mount- 
ing. The motor is mounted on a 
simple hinge, which allows it to 
move up and down to compensate 
for small or large pulley in the 
belt. Tension is maintained by a 
coil spring and thus the same size 
V-belt may be used in any step 
of a 4-step V-belt pulley mounted 
on the motor shaft. The motor is 
moveable laterally on the hinge 
enough to allow any step of the 
4-step pulley to be aligned with 
the driven pulley. 

All the motors used in the three 
units use this type of mounting, 
which is also readily adaptable to 
many uses in other industries and 
can be easily manufactured. 

A plentiful water supply is es- 
sential for tomato packing and wa- 








ter at the Ruskin plant is obtained 
from a 6-inch well, 525 feet deep, 
which provided an artesian sup- 
ply. Artesian head, however, is 
not always reliable and seldom 
of sufficient pressure for use in 
case of fire, so they mounted a 
centrifugal pump operated by a 
5 hp motor. 

Separate outside feeders were 
run to the pump motor and a 
remote control switch installed, 
so in case fire destroyed the in- 
terior of the packing plant, the 
water supply pump could be oper- 
ated to put out the fire. 

Light is virtually 100 per cent 
fluorescent, controlled by auto- 
matic circuit breakers from the 
main panel. 

High speed construction 
throughout was necessary to get 
the plant ready in time for the 
tomato season, which amounted to 
a war necessity. High priority 
ratings were allowed for material. 
Fresh concrete was being laid di- 
rectly in front of the machinery 
erectors. 

The electrical contractor speed- 
ed up his work by the use of thin 
wall conduit, with its quick and 
easy bending, and the use of 
screwless connectors. He kept his 
lines going in as fast as possible. 
Since each unit used eight mo- 
tors, much of the conduit for the 
motors had to be run after the 
machine was erected. 

Lines were run from the main 
panel to the distribution panels 
for each unit, fuse boxes, moton 
switches and main switch and cir- 
cuit breaker were installed on the 
panel. By that time the frame 
work of the unit was far enough 
along to set some of the motors 
and electricians started on extend- 
ing the conduit out of the individ- 
ual motor switches on the panel 
through the frame to the motors. 


Salesmen Reorganized 
For Customer Service 
(Continued from page 21) 


tives from the 11 companies parti- 
cipating. C. S. Lynch, executive 
vice president of the Arkansas 
Power & Light Company, has been 
named chairman of the committee, 
which has established offices in the 
power company’s building in Little 
Rock. Charles Custer, assistant 
chief engineer for the Arkansas 
Department of Public Utilities, has 
been loaned to the power pool to 
work with the Operating Com- 
mittee. 

In the Arkansas Power & Light 
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- Company territory alone new de- 
> fense loads that have been taken on . e 
p- include 65,000 kilowatts for an 
# aluminum plant, power for a gigan- 
wa tic alumina plant, an army canton- 
in ment, an ammonia plant, an ord- 


nance works, a fuse and detonator 


a : : 
: plant, and an incendiary bomb a * 
. plant and arsenal. Construction has Demands Quality Insulations 

already been started on all of these, 

re ° 
: and there are prospects of. still USE 

a. others being located in the com- 


ng pany’s territory. 

ws The company has started con- G- - IN SU LATI N G MATER [ALS 
: struction of a $3,000,000 steam-op- 

erated generating plant in the 
“sour gas” fields of South Arkan- 
sas near Stamps, which will have a 
al capacity of 30,000 kilowatts. <A 
priority rating of A-2 has been as- 
signed the plant. 


7 Through an organized campaign, 
m saving of materials is being effect- 
“9 ed, and a salvage program is under 
0s way. Eugene Tedstrom, general 
; storekeeper, perfected a wire-strip- 
‘. ping machine that has salvaged 
oa many hundred pounds of weather- 


proof copper wire for re-use as 
bare copper. 

a And not to be overlooked in the 
company’s contribution to the war 
are the 75 employes who have 





of <a 
‘ joined the armed forces! 
Ss 
e. 
D- Manufacturers Will — 
- , , 
a Help Dealers Production equipment today demands the 
(Continued from page 19) extra protection of the best in insulating 
n : ‘ , i i i 
s units that may be lying around in materials. Time and labor lost on repair 
warehouses in quantity. However, - < and maintenance jobs due to ordinary in- 
. ¢ is asking a his catalog,crammed with pic- . a 
r- m_ haggle sep eed is asking che ee tures, descriptions, tables, specifica- sulations must be eliminated. 
a ation of dealers and distributors tions, etc., consists of an up-to-the 
“ in turning over to the factory old gee <= Cb ny omens As one of the largest manufacturers of 
oie oe? 7 =e i . ulating Materials. s : oe 
h non-working refrigerator units. _, @lectrical goods in the world, we recom- 
ai The company regards these units, : : 
I. and all service parts and rebuild- This new sam- mend G-E Insulating Materials to you 
\- ing facilities, as precious things oS eee ae | only after exhaustive tests with our own 
] which must be reserved for actu- samples of G-E | @lecesical caulnenen 
; ally restoring service to custom- on ak ee quipment. They do an excellent 
. ings W! - 4 . 
ers who suffer from an appliance po Ps a, job for us. They will do the same for you! 
breakdown. complete listing TUBINGS 
When a sealed unit fails, the a 


SEND THIS COUPON TODAY! 


must furnish the name of the cus- auecenenennEeenneeennenenenneneneamanennnada 


dealer sending it in for rebuilding, 


‘ - 


have been regularly operating in 
Long Island City, Cleveland, Sche- 
O nectady, Kansas City and San 
- Francisco, will continue to handle 
rebuilding jobs. 

t Following the principle of “re- 


tomer, and must certify that it is P 7 
. being rebuilt to restore service in H General Electric Co., Appliance & Merchandise Dept., f 
is ene _— 2 Section M624-16, Bridgeport, Conn. k 
e cus omer Ss nome, . g Please send me the following: t 
s Rebuilding of sealed refrigera- 4 OO G-E Insulating Materials Catalog OO G-E Varnished Tubing Sample Packet 4 
n tor units requires factory equip- © Name ‘ 
: ment, and this ieb is too ble eves 5 Sectdshaiisbipaneetenesttsaugabiessiomusaiesencetuesaesseib , ‘ 
e for the regional appliance service H Cs scniinnnnacesccsossetesonnceescsivoppiiienandinseapseian snvononsiasateesen H 
> ro ivy ’ af. : 
e centers. The five G.E. owned fac NR cishincslicicbnsplsianhtlivesiiabitiesiiensnep Bi H 
t tory-rebuilding centers which é & 
Ss 
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TWE LONG LIFE THAT 
MOTOR USERS GET 
WITH WESTINGHOUSE 
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SIMPLY ve 


seAlErInos: 


oSAST ANOTHER REASON 
WHY WESTINGHOUSE 








stored service only” for the dura- 
tion, G.E. is asking its qualified 
local G.E. appliance service cen- 
ters not to sell parts unless the 
parts are necessary for the opera- 
tion of the appliance. Every ef- 
fort will be made to prevent a run 
on parts. No consumer will be 
encouraged to keep on hand spare 
parts. Only by using parts ju- 
diciously, G.E. asserts, can essen- 
tial restored service be main- 
tained. 


Regional Center in Atlanta 


In Atlanta, the regional appli- 
ance service center was started 
from scratch. A location was se- 
lected, a supply of parts is already 
on hand, and repair facilities are 
now being established. The Atlanta 
center will serve six states in the 
Southeastern area. 


Consumer Literature 


Folders and a booklet for appli- 
ance users, giving common sense 
suggestions for keeping appliances 
in good working order, are now 
going to press and will be dis- 
tributed to dealers for use in con- 
junction with the service program. 

In preparing literature for cus- 
tomers, G.E. enlisted the aid of 
home service editors of national 
magazines, advertising managers 
of several central stations, and 
housewives themselves. The pre- 
tested lite®ature is designed to 
help eliminate, by customer educa- 
tion, unnecessary service calls, 
and to encourage service calls in 
place of amateur tinkering when 
a service call is advisable. Service 
records over a period of years 
show that a large proportion of 
service calls are the result of the 
customer’s lack of information 
about the product, rather than an 
actual breakdown. 

G.E. consumer literature will 
avoid frightening the customer into 
being so meticulous about her ap- 
pliances that they cease to be a 
pleasure to use. Pre-testing showed 
that a light, common-sense approach 
was preferred. 


Business Security from 


Better Management 
(Continued from page 16) 


with them and we have never 
found such a merchant in bad 
shape—always the reverse. Their 
operations were being conducted 
on an efficiency above par. A few 
of the larger contractors use char- 
tography and get excellent results 
but we have yet to come across a 


small contractor using graphs and 
inasmuch as they would benefit 
greatly by their use, we suggest 
that the subject be given immedi- 
ate consideration as an aid to bet- 
ter business management. 
During this emergency and for 
a long time after, the contractor 
must have a clear picture of every 
phase of business operation and 
its relationship to other phases 
that may have a bearing on it. 
Chartography will provide this es- 
sential at minimum expense and 
with minimum clarity so that the 
business can be piloted past the 
rocks and reefs into profitable wa- 
ters. The accompanying speci- 
men graphs will give you the fund- 
amentals of construction. 


Six-Point Program 
For Service Profits 
(Continued from page 13) 


under priority conditions. Re- 
using wire has saved us half of 
our present stock, I believe, and 
qualifies us for that much more 
home-wiring repairs.” 

Most such calls come over the 


telephone, inspired by friend’s rec- 
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PvE NEW ORIGINAL 

FLOODLIGHTS 
Originators of Fresnel Lens Flood- 
lights for Protective Lighting 
We have specialized on Floo- 
lighting Equipment for years and 
offer many exclusive patented 
features important to efficiency 
and safety both in operation and 








| 
i maintenance. Standardize on RE- 
z VERE. 4200 Series—750 to 1500 
ie See Watt Weatherproof Floodlight Ro- 
a : tates for 
Easy Clean- 

; 4 ing and Re- 


clamping. 


in 





DEFENSE LIGHT 
EXPRESSLY DESIGNED 
FOR FENCE LIGHTING. 
INTRUDERS DETECTED 
IMMEDIATELY! 






300 to 1500 Watt High Effi- 
ciency Floodlight Embodies 
Many Exclusive Features. 


{> 
3 
Hinged 
3800 Floodlight 
Series Poles 


REVERE have revolutionized flood- 
lighting by originating the Hinged 
Pole. Floodlights can always be kept 
at top efficiency. NO DANGEROUS 
POLE CLIMBING. 

Write for particulars. 


REVERE ELECTRIC MFG. CO. 


7 
9 NORTH PAULINA STREET: CH GO 
a ged BL . 
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ELECTRIC LACQUER 


Insulation breakdowns cause production inter- 

ruptions many times more costly than the actual 
repair work. Dolph’s Electric Lacquer is being used 
extensively by manufacturers and repair shops be- 
cause of its instant re-newing advantages. A single 
coat of Electric Lacquer seals holes, fills cracks and 
heals defects . . . yet air dries in only 30 minutes! 
Oilproof, water and acid resistant, 
Electric Lacquer’s extremely high 
gloss prevents accumulation of 
carbonaceous particles. Can be 
applied by brushing or spraying. 

PROLONG SERVICE LIFE 


Write today for the new 40-page Handbook 
describing the complete Dolph line of in- 
sulating varnishes, their advantages and 
applications. The correct insulating varnish 
ean add years of efficient service to your 
electrically-operated machines and equip- 
ment. 






to 





Insulating Varnish Specialists 


) JOHN C. DOLPH COMPANY 


166 Emmet Street, Newark, New Jersey 
























FOR 


“WALKIE 
TALKIE” 






Absolute dependability, compact- 
ness and minimum weight are 
the controlling factors in the 
selection of Ward Leonard Wire 
Wound Resistors for “Walkie 
Talkie” radio equipment. We 
offer our facilities to manufac- 
turers engaged in Victory Pro- 
duction to develop and produce 
the necessary electrical controls. 


Electric control @) devices since 1892. 





WARD LEONARD ELECTRIC COMPANY 
37 SOUTH STREET, MOUNT VERNON, N. Y; 
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oolair 


offers you | 


SALES OPPORTUNITIES 
in a “Ready to Buy” Market 


Plants, mills and factories in war production, 
and business services and operations granted pri-__| 
ority ratings as being essential to a successful war 
effort make up a “ready to buy” market for 
Coolair Exhaust Fans. 


Production engineers know that maximum out- 
put of machines depends to a very great extent on 
the efficiency of employees who operate them, and 
that proper ventilating and cooling is highly im- 
portant and necessary for sustained worker-ef- 
ficiency. That’s why Coolair Commercial and In- 
dustrial Exhaust Fans are easy to sell! 


Keep your salesmen busy making commissions 
for themselves and profits for you — by selling 
Coolair to war production plants, supply units, 
and to priority rated prospects such as hospitals, 
laundries, bakeries, trade schools, etc., as well as 
military barracks, messhalls, kitchens, workshops, 
recreation centers, administration offices and 
other military buildings. 


The new Industrial Bulletin shows Coolair 
er ae Fans at work and describes 


HEAVY DUTY FAN. the full line. 


In the 21 sizes of Coolair 
Fans are units designed to 
meet every ventilating and 
cooling need. Sturdy con- 
struction, sound absorbing 
springs, over-sized ball 
bearings, certified air de- 
livery and more than 14 
years leadership in the field 
insure efficient, ultra-quiet, 
economical operation and 
unequalled customer satis- 
faction. 

















TWIN-UNIT FAN 


For installations where limited head- 
room or vertical wall space does not 
permit use of adequate sized single 
unit Coolair Fan. 


CLIP THIS COUPON 
and Mail It Right Now! 


Please send me the new Coolair 
Bulletin and dealership informa- 
tion at once. 


Name 


State 


. + JACKSONVILLE, FLORIDA 

























BURNDY 
SERVIT 


merck SPEED Ur 
YOUR HOOK-UP 


BURNDY .. 7 EASTERN BLVD 
NEW YORK CITY 








NO SOLDER—NO TAPE 
i Mir ful 


Solderless, Tapeless, Wire Connectors 
STRIP WIRES 
SCREW ON poe | eet 
THAT’S ALL! 


“Wire-Nuts” 
as required in 
materials 
Approved. 


SAVE CRITICAL MATERIALS. 
do not use Leaa, Tin and Rubber, 
solder-and-tape joints. Save critical 
and the trouble getting them. Fully 
Listed by Underwriters’ Laboratories, Inc. ‘Wire 
Nut” joints quickly pass inspection. Better Elec- 
trically ; Stronger Mechanically. Safer; no flaming 
torch. Sizes for all jobs. 


DELIVERY AVAILABLE NOW 
FREE SAMPLES <,F4s!,, 


"Other IDEAL ‘Wiring Jc Job Speeders 


CABLE 
BORER RIPPER 
x SWITCH BOX 
SUPPORTS 





WIRE: WUT ese? 


bs = STRIPPER _ a oe — 
IDEAL SOLD THROUGH JOBBERS 


IDEAL COMMUTATOR DRESSER COMPANY 


1017 Park Avenue Sycamore, Illinois 
| “SALES OFFICES IN ALL PRINCIPAL CITIES” 
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ommendations, or the reputation 
of the firm. 

6. Encouraging electrical re- 
modelling. Finally, what appears 
to be en route to a huge market 
during the war, according to Mr. 
Kersey, is encouraging the owners 
of large homes to convert several 
little-used rooms into small apart- 
ments to house war-industry work- 
ers. 

“There are literally thousands 
of old two-story and larger homes 
which can thus help solve the de- 
fense housing problem,” Mr. Ker- 


sey pointed out, “which has be- 
come a serious matter in New 
Orleans. We are inviting such 


owners to study the idea of mak- 
ing some of their rooms profit- 
able, and at the same time do 
Uncle Sam a good turn. The local 
FHA office will issue priority rat- 
ings for such work, which can 
include complete rewiring of that 
part of the house, wiring for elec- 
tric ranges, etc. We are getting a 
lot of help with this program in 
that the Chamber of Commerce is 
running large advertisements 
playing up the idea, and several 
of our local lumber dealers and 
building firms are sending sales- 
men around to contact owners on 
it. About 400 large homes have 
already been converted into small 
apartments.” 

Reliance Electric Works has 
made it routine practice to survey 
each large home on which it does 
repair work of any kind, with an 
eye toward apartment-remodelling 
possibilities. If the owner seems 
cooperative, Mr. Kersey will rec- 
ommend a builder or carpenter to 
make the changes, and figure the 
wiring needs on the spot. Since 
materials can be obtained on pri- 
ority in each instance, the work 
does not endanger his dwindling 
materials stock, and consequently 
is the most desirable “extra bus- 
iness” possible. Several such wir- 
ing installations are in process, 
and many more opening up. 

Thus, the combination of the six 
markets outlined above, and “put- 
ting his eggs in many baskets” 
going a long way toward compen- 
sating for the loss of standard 
home wiring business for this con- 
tractor. Mr. Kersey is looking for- 
ward to completion of the coun- 
try’s largest shipyards near New 
Orleans, when 40,000 new workers 
and their families will require 
thousands of defense homes. He 
will obtain a large part of this 
business, of course—but in the 
main, it is the practical capitaliza- 


is 


tion on repair and remodelling 
work which will keep him active 
“for the duration.” 





War-Time Adequate 
Wiring Program 
(Continued from page 10) 


the nucleus for splendid window 
displays to help increase customer 
interest in obtaining more informa- 
tion on the subject of house wiring. 

The National Bureau’s Consumer 
Education Division has already pro- 
duced and distributed six short 
radio dialogue scripts for adapta- 
tion by local groups. The subject 
matter in these dialogues is the 
basis of that in the new “Check 
Your Wiring for Wartime Service” 
booklet. At its meeting, the Plan 
Committee reviewed comments re- 
ceived at National Headquarters 
from groups and individuals re- 
garding these radio scripts. 

The essence of the victory wiring 
systems for defense homes pro- 
gram was well expressed by J. S. 
Porter, Jr., vice president Kansas 
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THE SHIPBUILDING INDUSTRY 
Pictured here are a few of the many specialties WECO has 
to offer for shipbuilding 
: 
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: Antenna Box 
. Terminal Bowes for Degaussing 
8 System on Ships 
1 WALKER ELECTRICAL COMPANY, ATLANTA 
We are happily engaged in making “Tokens for Tokyo” 

















The FRESH-AIR MAKER 


@ Designed to give 
you a fast selling fan of 
high quality construction 








and fine appearance— 
Fresh-Air Makers are 
beautifully balanced, quiet 
and efficient in operation 
yet competitively priced— 
30”, 36”, 42”, 48” diam- hen you standardize on Mallory 
eters. Universal AC Capacitors, you can 


meet any capacitor requirement with fewer 


from INSULATION and WIRES, Inc. 
Will Fill All Your Requirements 
With Less Inventory 











Or you can simplify your 











job if you build your own types on your stock shelves. That's because 

fans by the purchase of a Mallory Capacitors are truly universal — 

proven, standard fan blade they do double or triple duty. 

/ —individually packed— 

carefully balanced—three You can get complete 

or four bladed type in 30”, ‘ details from one of the 

36”, 42”, 48” diameters. | | offices listed here — or 
Write for further details | li) write for the IW! Blue 

and prices. Catalog. 









BLOWER DIVISION INSULATION AND WIRES, INC. 
SCHWITZER-CUMMINS COMPANY St. Luis, Misour on” pte, Georgie 












1145 EAST 22ND STREET INDIANAPOLIS, U. S. A. 
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City Power & Light Company, in 
an address before the recent general 
power conference, Edison Electric 
Institute, Chicago. He said: 

“We of the electrical industry 
deal in the materials of Victory in 
the field of wiring, and our job is 
to save every ounce and scrap we 
can. In peacetime we designed 
jobs with plenty of surplus capacity 
for future growth. Our work was 
a peacetime effort in a reasonably 
profitable era. We were satisfied 
and proud of an occasional job here 
and there which gave more capac- 
ity to the customer, more work to 
labor and paid for itself through 
better service. 

“Now we are at war. It is im- 
perative to save every ounce of 
copper, rubber, zinc, steel. We 
must eliminate surplus capacity for 
possible future growth, providing 
only for immediate war needs— 
and we must make sure that every 
job goes in using the minimum of 
Victory materials. 

“In the peacetime developments 
of our Adequate Wiring Program, 
we established an electrical plan- 
ning service for the residential 
construction industry. Having ac- 
complished its original peacetime 
purpose, this electrical planning 
service now easily assumes its two- 
old part in saving Victory ma- 
terials. 

“First, it will provide the build- 
ers of defense homes with wiring 
layouts so locating the limited 
number of outlets permitted, as to 
give the occupants of the homes 
the maximum immediate service 
and convenience. 

“Also, it will so engineer the 
wiring system serving these outlets, 
as to conserve the maximum amount 
of copper. Savings of 30 to 40 per 
cent are possible as against the 
shot-gun installations which have 
been the practice in low-cost homes. 

“Those bombers at Willow Run, 
and all the other fighting tools 
they typify will come off the as- 
sembly line ahead of schedule if 
everyone using Victory materials 
does his part in saving them. Our 
part as electric companies is to 
supply the local electrical industry 
in our own communities the help in 
working together which they have 
the right to expect from us. There 
is no glamour in this job — it de- 
mands long, hard, steady work. It 
is our obligation — opportunity — 
privilege.” 

During the years preceding the 
restrictions on building materials 
the service implicit in wiring lay- 
outs and information of a more gen- 
eral nature was being used on an 


ever increasing scale by prospective 
home buyers, operative builders, ar- 
chitects and representatives of lend- 
ing agencies. 

In one fundamental respect the 
electrical industry’s experience has 
been invaluable. It is the founda- 
tion on which the challenge of a 
huge new home building demand 
one day will be successfully met. 

Meanwhile we are privileged to 
carry on with the Victory Wiring 
Systems program and the informa- 
tion service of the Check Your 
Wiring plan. 

Leading economists view the im- 
mediate post-war period as one of 
tremendous activity in home con- 
struction. Experts in this field 
conservatively estimate that the 
need for new homes after the war 
will approximate 10,000,000 within 
a decade. 

One thing is certain. A new and 
better electrical world is in the 
making. In that world electrical 
living will benefit many more mil- 
lions of families—and adequacy of 
wiring will then be as inevitable 
as a self-starter in an automobile. 














A B00K EVERYONE 
SELLING ST. LOWS 
SHOWLD HAVE! 











24 pages of 
essential market data 
Never before, in one pocket- 
%%: size book, so much up-to-date, 
helpful market data on St. Louis. 
Gives you actual comparisons 
between St. Louis and other 
: principal markets with which 
: you are familiar. 

Twenty-four pages, packed 
with vital information on retail, 
wholesale and manufacturing 
businesses. A must for anyone 
selling St. Louis. 

Write on your business letter- 
head for your free copy today. 
Address: Hotel Lennox, 873 
‘Washington Blvd.,St.Louis,Mo. 


P.S. You'll really enjoy a stop at Hotel Lennox. 
Nationally famous for friendly, efficient hospi- 
tality, good food and real comfort. And dowa- 
town St. Louis is right at your doorstep! 


Over 50% of rooms, $3.50 or less, single; 
$5.00 or Jess, double, 


cc lbennox «.. 
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Through cooperation with 


leading manufacturers, E. S. 


makes it possible for you to secure the following Helpful ' Book- 
lets, Reference Bulletins, Handbooks and Catalogs, without 
cost or obligation. Check the list, fill in the coupon and mail to 
ELECTRICAL SOUTH, Grant Bldg., Atlanta, Ga. 





101. SERVICE EQUIPMENT AND LOAD 
CENTERS—Service Equipment, Load Centers 
and Panelboards assembled with Type AC 
circuit breakers are listed in this new publi- 
cation. In addition to considerable general 
information, it includes specifications and 
price data. Frank Adam Electric Company, 
St. Louis, Mo. 


105. COOLAIR HOME-COOLING FANS— 
FORM 141— Complete descriptions of 1941 
Coolair single and twin attic fans, window 
fan and new automatic ceiling shutter. Alsv 
contains valuable installation suggestions. De- 
signated as Form 141. American Coolair 
Corp., Jacksonville, Fla. 


113. INTERPRETING THE NEW CODE 
IN TERMS OF NEW BUILDING WIRES—A 
new booklet describing the rulings on thin, 
heat-resisting and synthetic insulations are 
carefully simplified. The ratings of the new- 
ly recognized types of wires and the new 
ratings for Type R are graphically shown in 
tabies for both the new and rewiring classes 
of work. General Cable Corporation, 420 
Lexington Avenue, New York, N. Y. 

114. IDEAL PRODUCTS CATALOG — A 
special 25th anniversary catalog has just been 
issued describing the complete line of Ideal 
Products. Electrical Contractors, Motor Re- 
winders, and Industrial Maintenance Electri- 
cians will be particularily interested in this 
comprehensive publication. Ideal Commutator 
Dresser Company, 1270 Park Avenue, Syca- 
more, IIl. 

115. FLUORESCENT LIGHTING ACCES- 
SORIES—Fall Bulletin No. 3, describing and 
illustrating complete Lloyd line of Fluorescent 
Lamp Holders, Starters, Starter Sockets and 
Holder and Socket combinations. Lloyd 
Products Company, Providence, R. I. 

117. MECHANICAL CONNECTORS—First 
Aid for electrical systems through the use of 
mechanical connectors is the subject of an 
interesting twenty-page booklet now available. 
In addition to specific construction and sales 
of the new “Gorilla Grip,” this booklet de- 
scribes a wide range of mechanical connectors 
for every size and purpose. National Electric 
Products Corp., Pittsburgh, Pa. 

120. SQUARE D COMPANY announces the 
Spring issue of the Square D Digest, dated 
April, 1941. This condensed catalog contains 
listings and the latest prices of many Square 
D products, including Safety Switches, Service 
Equipment, Multi-breakers and other Circuit 
Breakers, Panelboards, Motor Control and 
Pressure Switches. Square D Company, De- 
troit, Michigan. 

129. BULLETIN 403 on BullDog enclosed 
bus bar system of electrical distribution for 
commercial and industrial use. Forty-four 
pages of construction details, applications, di- 
mensional data and technical charts. BullDog 
Electric Products Company, 7610 Jos. Campau 
Avenue, Detroit, Michigan. 

132. INDUSTRIAL WIRING HANDBOOK: 
This 48-page handbook, called “Adequate Wir- 
ing for Industry,” describes modern factory 
wiring methods and materials. Wiring prac- 
tices adaptable to all factories are outlined. 
Publ. No. 51-4011. General Blectric Co., Ap- 
pliance and Merchandise Dept., Bridgeport, 
Conn. 

142. ELECTRICAL CONDUIT — Complete 
technical information on corrosion-resisting as- 
bestos-cement ducts for underground and over- 
head service, with and without concrete en- 
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velop, is included in ‘“Transite Conduit and 
Kerduct for the Electrical Industry,” DS 
Series 410. Johns-Manville, 22 East 40th 
Street, New York, N. Y. 

148. LITTLE GIANT RELAY—A new smal! 
Relay for use on A.C. or D.C. is described 
in a Ward Leonard Bulletin No. 105. Tre 
Relay is available in single pole, single or 
double throw contacts. On standard frequen- 
cies, coils can be obtained for 6 to 230 volts. 
Complete information on contact rating is 
given in the bulletin. Ward Leonard Electric 
Company, Mount Vernon, N. Y. 

149. ELECTRIC RANGE UNITS—Chroma- 
lox Bulletin CF-107 lists proper assembly and 
adaptor ring to fit any range, regardless of aze 
or make. Inventory investment and servicing 
reduced to minimum. Units same as used 01 
many makes of new ranges. Edwin L. Wiegand 
Co., 7600 Thomas Boulevard, Pittsburgh, Pa. 


155. ELECTRICAL CONNECTORS — 325- 
page catalog describing and illustrating Burndy 
clamp connectors for overhead distribution and 
transmission, substations, grounding, under- 
ground distribution and industrial wiring. Con- 
tains 84 pages of useful technical information. 
Company asks that requests for the catalog, 
Catalog No. 40, be written on company letter- 
head. Burndy Engineering Co., Inc., 107 East- 
ern Boulevard, New York City. 

156. INTERVAL AND PROCESS TIMERS 

Furnished for any cycle of time, fully ad- 
justable, for any purpose, any requirement, or 
any specified action. Each one built to me 
individual specifications. Give information re- 
garding what unit is to be used on, what it is 
to be used for, and what it is expected to do. 
Both Manual and Automatic Reset types avail- 
able; individual or repeatingly continuous on- 
eration. Automatic Electric Mfg. Company, 
Mankato, Minnesota. 


157. PROGRAM OR SIGNAL TIMERS — 
Used extensively for starting and stopping 
working hours, marking the beginning and 
ending of school class periods, sounding mun‘c- 
ipal time signals, and se on. Write for de- 
Scriptive circular. Automatic Electric Mfz. 
Company, Mankato, Minnesota. si 

158. ELECTRIC MOTOR REBUILDING 
MATERIALS CATALOG — 28 pages - pts 
complete descriptions, specifications and prices 
on all materials and replacement parts nec- 
essary for the elegtric motor rebuilding 
shop. Insulation & Wires, Inc. 2127 Pine 
Street, St. Louis, Mo. 








159. NEW COMPLETE FLUORESCENT 
CATALOG NO. 114—Lists in detail fixtures 
for every type of lighting application. New 
units abound in this book which is sure to be 
welcomed as the complete story on fluorescent 
by architects, contractors and jobbers alike. 
Day-Brite Lighting, Inc., St. Louis, Mo. 


160. ELECTRICAL CONNECTORS — Com- 
plete up-to-date catalog of Handy Electrical 
Connectors and devices for repair, maintenance 
and new construction. Ask for publication 
Z-103. H. B. Sherman Mfg. Company, Bat- 
tle Creek, Michigan. 


161. RECTIFIED FLUORESCENT LAMPS 
AND LUMINA!RES—A recent booklet de- 
scribing RF lighting especially designed for 
industrial lighting needs. Illumination layout 
data and illumination tables illustrate this 
booklet. Lamp Department, General Elec. Co., 
Nela Park, Cleveland, Ohio. 

163. TIME CONTROL DEVICES—Engineer- 
ing data on automatic reset timers and Time 
Delay Relays suitable to control hundreds of 
industrial operations. Numerous specific ap- 
plications described. Paragon Electric Co., 
409 South Dearborn Street, Chicago, III. 

164. INSULATING VARNISHES AND 
COMPOUNDS—40-page catalog assists in se- 
lection of the right insulating varnish or 
compound to meet any specific requirement. 
Contains helpful temperature conversion and 
tank capacity tables. Lists and describes all 
standard grades of DOLPH air drying and 
baking insulating varnishes and compounds 
John C. Dolph Company, 166 Emmett Street, 
Newark, New Jersey. 

165. TECHNICAL DATA ON J-M TRAN- 
SITE ASBESTOS-CEMENT ELECTRICAL 
DUCTS— including installation and special fit- 
ting data on J-M Transite Electrical Conduit 
and Korduct—a bound set of technical data 
sheets on the two asbestos-cement duct mi- 
terials. Primarily prepard for designing enxi- 
neer and installation supervisor, the 42-page 
book is chuck-full of practical information for 
anyone concerned with underground or over- 
head duct installations. Tables giving dimen- 
sions of ducts and fittings and numerous in- 
stallation photographs are included. Cop’es 
of the book, Form DS Series 410, may b° 
obtained upon request to Johns-Manville, 22 
East 40th Street, New York City. 

166. ATTIC FAN MANUAL—New 6-page 
bulletin entitled, ‘“Hy-Duty Ventilators for 
Every Use’’—Form No. 347-A specifications. 
data and information on the installation of 
Fresh Air Maker Ventilators. New 4-page 
folder entitled, ‘““Your Patrons Like A Fresh- 
Crisp Atmosphere”’—Form No. 402—descrip- 
tive of the Fresh Air Maker for commercial 
purposes. Schwitzer-Cummins Company, Heat- 
ing Division, Indianapolis, Ind. 

167. NATIONAL ELECTRIC ENGINEER- 
ING DATA BOOK—A 350-page engineering 
data book and catalog of National Electric 
Products is now available. In addition to the 
section containing tables and wiring data, this 
publication includes complete catalog specifica- 
tions and prices on conduit, industrial bus- 
ways, surface raceways, “Plug-In” strips. 
armored cable, flexible tubing, *‘Gorilla Grips,” 
brackets and wireholders, fuses, and wire and 
cable. A special feature of the publication is 
a listing of the Federal specifications with 
which the National Electric Products comply. 
National Electric Products Corporation, Pitts- 
burgh, Pa. 

168. GREENLEE TOOL CATALOG NO. 
33-E — a 48-page catalog of GREENLE® 
TOOLS for bending conduit and tubing, 
pushing pipe underground, pulling in cable, 
punching holes in steel cabinets and panels, 
boring holes in wood and doing various other 
operations. Greenlee Tool Co., 1766 Columbia 
Ave., Rockford, Tl. 


| Please send to me without obligation, free booklets No. | 
| described | 
| in the June 1942 issue of ELECTRICAL SOUTH. | 
| Name ! 
| Company Position | 
| Number and Street | 
| City State | 
a Tear out and mail to ELECTRICAL SoutH, Grant Building, Atlanta, Georgia. | 














Country 


. . . with Fluorescent Lamp Holders, 
Starters and Starter Sockets 


¢ None are made better. 
* None will last longer. 
¢ None are more efficient 


For lighting the factories of war. 
Listed and Approved by 


Underwriters Laboratories Inc. 
Approved by Canadian Engi- 


neering Standards Association 
Certified by Elec. Test Lab.—Spec. 6 


Starter 
Diesen FS-2 15-20-watt 
ite ta FS-4 30-40-watt 
with j Certified by 
**Lobster Claw” Elec. Test. Lab. 
Dual Lock _ 
Contact = FS-6 100-watt 
FS-4 NA 
“NO-BLINK” 
30 and 40-watt 
Patented 


“LLOYD POLICY INSURES QUALITY” 
LLOYD PRODUCTS CO. 


Box C, Edgewood Sta., Providence, R. I. 
EXPORT OFFICE—100 Varick St., New York, N. Y. 


REPRESENTATIVES 
George E. Anderson Company Jules J. Dreyfuss & Sons 
Santa v3 Building, Dallas, Texas 1404 N.W. 7th Ave.,Miami,Fla. 
Hawkins Electric Sales Co. 
1706 Olive St., St. Louis, Mo. 


Cat. 352 
Patented 


L. Bagby Company 
822 W. Saeed St., Charlotte, N.C. 
E. ‘B. Henderson Company, 710 N. 12th Blvd., St. Louis, Mo. 


Twist Type Push Type 
Lamp Holder Lamp Holder 
Blk. Cat. 353 BIk. Cat. 253 

Wht. Cat.353-W Wht. Cat. 253-W 

Combined with Combined with ~* 

Starter Socket Starter Socket 
Cat.252 Cat. 252 
Patented Patented 








ADVERTISER’S INDEX 


The Advertisers’ Index is published as a convenience, and not as a 
part of the advertising contract. Every care will be taken to index 
correctly. No allowance will be made for errors or failure to insert. 


A 

Adam Electrie Co., Frank_ : dis isa ass ra 
Aluminum Co. of America- : 2 
American Blower Corp 
American Coolair Corp.-_---- 
Anaconda Wire & Cable Co 
Arrow-Hart & Hegeman Elec. 
Automatic Electric Mfg. Co 


B 

Briegel Method Tool Co.___~_~- _ 
Bull Dog Electric Products re 
Burndy Engineering Co., Inc....-....------ 


c 
Colt’s Patent Fire Arms Mfg. Co. 
Crescent Insulated Wire & Cable Co., 


D 
Dolph Co., John C 


E 
Edison General Electric Appliance Co._-_--- 


G 

General Cable Corp 

General Electric Co. (Appliances) -__-_- ~ 
General Electric Co. (Insulating Materials) 
General Electric Co. (Lamps) eae 
General Electric Co. (Wiring Materials) 
Graybar Electric Co 

Greenlee Tool Company 


H 

Hazard Insulated Wire Works__-- 

Hotel Lennox 

Hotel Mayfair 

Hubbard & Company ee 

Hunter Fan & Ventilating Co., nc. _- ____Front Cover 
Hygrade Sylvania Corp __Inside Front Cover 


I 

Ideal Commutator Dresser Co. 
Illinois Electric Porcelain Co._ 
Insulation & Wires, Inc 


Inside Back Cover 


Johns - Manville 


L 

Lloyd Products Co 

N 

National Electric Products Corp.-- 

O 

Okonite Company 

R 

Revere Electric Mfg. Co.__--_-_ 

Rogers, C. 

S 

Sangamo Electric Co._-_ 

Schwitzer-Cummins Co. _- 

Square D Company 

T 

Treasury Department 

U 

U. S. O. Committee 

W 
eee 
Ward Leonard Electric Co.--__--_~_ 

Westinghouse Electric & Mfg. Co. (Motors) _ 50, 54 and 58 
Westinghouse Electric & Mfg. Co. (Motor Controls)___- * 
Wiegand Co., Edwin L ° 
Wiremold Company 

Li 

Youngstown Sheet & Tube Co 
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